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PUBLIC NOTICES 





he Director-General, 


India Store Department, Belvedere- 





road y+ London, 8.E. 1, invites 

TENDERS 

18 SETS Loe MOTIVE CYLINDERS 
and PARTS for CONVERSION of 





STANDARD ENGINES. 

Tenders due 25th August, 1930. 

Forms of Tender available from the above at a fee of 
5s., which will not be returned. 5519 


(jrown Agents for the 


COLONIAL. GOVE RNMENT 
APPOINTMENTS. 

APPLICATIONS from qualified candi- 
dates fae INVITED for the following 
208 cam 

M/2156.—DEPUTY ENGINEER and MANAGER 
REQUIRED for the Kano Water and Electric Light 
Schemes, NIGERIA, for a tour of 12 to 18 months’ 
service and possible extension. Salary £900 a year 
plus £96 a year duty pay. Free quarters and 
passages ; liberal leave on full salary. Candidates, 
not over 40 years of age, must be Corporate Members 
of the Institutions of Civil and Water Engineers, 
with at least eight years’ engineering and adminis- 
trative experience, apart from pupilage or equivalent 
training, preferably with a water company and where 
water is obtained by electrically operated bore-hole 
pumps. 

M/2167.—WATER ENGINEER REQUIRED for the 
Kano Water and Electric Light Schemes, NIGERIA, 
for a tour of 12 to 18 months’ service and possible 
extension. Salary £600 a year; outfit allowance of 
£60 on first appointment; free quarters and passages 
and liberal leave on full salary. Candidates, 25 to 35 
years of age, must be Corporate Members of the Insti- 
tution of Civil Engineers, have had at least three 
years’ experience apart from pupilage or equivalent 
training, of the construction and maintenance of 
municipal or company waterworks undertakings, pre- 
ferably, though not essentially, pumping station work. 

M/2391.—ARCHITEC aA 1S at. BRAG GHTSMAN RE- 
QUIRED by the GOVE! NT of KENYA for the 
Public Works Tat ny = a tour of 20 to 30 
months’ service and possible extension. Salary £480, 
rising to £600 a year by annual increments of £20. 
Free quarters and passages; liberal leave on full 
salary. Candidates, 25 to 35 years of age, preferably 
unmarried, should have taken an honours course at an 
approved Technical College, with success. Should 
have a thorough knowledge of building construction 
and preferably have had experience in the design of 
municipal and domestic architecture; should be 
accomplished draughteamen with knowledge of pro- 
spective drawing. 

Apply at once by letter, stating age, whether 
age or single, and full particulars of qualifica- 
tions and experience, to the CROWN AGENTS et 
THE COLONIES, 4, Millbank, London, 8.W. 

quoting the reference number against the ap B12" 


ior which application is made. 5523 
a a 1 
N inistry of Transport. 
ROADS DEPARTMENT. 

APPLICATIONS are INVITED for a 
POST as ASSISTANT at the Ministry's 
Road Experimental Station at Har 
mondsworth, near Colnbrook, Mid¢ llesex, 
on the scale of salary £250-20-350 plus 
the usual Civil Service bonus, liable to variations with 
the cost-of-living index figure. The present bonus on 
£250 is £111, which will be reduced to £103 on the 
Ist September next. The selected candidate would 
enter the scale at the minimum. 

Candidates should possess an Engineering Degree 
or an Honours Degree in Physics, with experience in 
Research Work. The duties include physical tests on 
road materials, and in particular bituminous mate- 
rials. Preference will be given to men who have 
served in H.M. Forces 

Forms of application can be the 
ESTABLISHMENT OFFICER, of Trans- 














obtained from 
Ministry 





port, AY | gardens, 8.W. 1 Applications can 

only be received on the recognised forms and should 

reach the -- ame of Transport on or before the 11th 
August, 1930. 5515 

he High Commissioner 

for India is prepared receiv: 


o e 
APPLICATIONS for TWO PERMANENT 


pt aN APPOINTMENTS as 
IL ENGINEERS, Burma Public 


Works Department, Buildings and Roads 


Branch. Candidates must be not less 
than 21 nor more than 27 years of age on the Ist 
August, 1930, and must be unmarried. Preference 


will be given to candidates between 22 and 24 years 


of age. They must have either (1) obtained a recog- 
nised University Degree in Civil Engineering, or (2) 
passed Sections A and B of the A.M.LC.E. Examina- 


tion, or (3) passed the Associateship in Engineering 
of the City and Guilds Institute (Imperial College of 
Science and Technology, South Kensington) 

Pay on age scale. Initial pay for officer 21 to 25 on 
appointment Rupees 300 a month, rising by Rs. 50 a 
month to Rs. 1500, plus, for officers of non-Asiatic 
domicile, overseas pay of £20 a month, rising to £30 
when substantive pay reaches Rs. 600, and £40 when 
pay is Rs. 850 and over. Prospects of promotion. 
Free passages. 

Further particulars and forms of application may 
be obtained, on request by postcard, from the SECRE- 
TARY TO THE HIGH COMMISSIONER FOR INDIA, 
General Department, India House, Aldwych, London, 
W.C. 2. Last date for receipt of cooteetens 16th 
August, 1930. 491 





niversity of Birmingham. 
APPOINTMENT OF LECTURER IN 
DEPARTMENT OF ELECTRICAL ENGINEERING, 
Nn ee are INVITED for the POST of 
n 


LECTU MINING ELECTRICAL ENGI. 
NEERING. 
. ieee £450 per annum. Duties to begin October 
8 

Four copies of application, with testimonials or 
references, must sent on or before August 11th, 


to the undersigned, 


from whom further particulars 
may be obta: 


Cc. G. BURTON, 
Secretary. 


5447 


The University, 
dmund-street, Birmingham. 





ombay, Baroda and Central 


INDIA RAILWAY COMPANY. 
The Directors are prepared to receive up to Noon on 
Wednesday, 20th August, 1930, TENDERS for the 


SUPPLY of :— 
DOG SPIKES. 

Tenders must be made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 10s. each (which will not be returned). 

The Directors do not bind themselves to accept the 
lowest or any Tender. 


8. G. 8. YOUNG, 
Secretary. 
Offices : The White Mansion, 
91, Petty France, 8.W. 1 
28th July, 1930. 5514 








(W. A. TUPLIN.) 


(E. A. BEAVIS.) 
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PUBLIC NOTICES 





PUBLIC NOTICES 
Robert Gordon’s Technical 
COLLEGE, ABERDEEN. 


(CENTRAL INSTITUTION.) 





The Court of the University of Aberdeen and the 
Governors of Robert Gordon's Colleges co-operate in 
the provision of courses leading to the Pass and 
Honours Degrees of B.Sc. (Engineering) of the 
University and to the Associateship of the Colleges 
in the Departments of :— 

CIVIL ENGINEERING, 
MECHANICAL ENGINEERING, 
ELECTRICAL ENGINEERING, 

Full-time Day Courses in Mechanical and 
trical Engineering lead to the Higher 
Diplomas in these subjects. 

Prospectuses forwarded gratis on application to the 
SECRETARY and REGISTRAR, Robert Gordon's 
Colleges, Aberdeen. P56 


Elec- 
National 





‘ 
(ity and County of Kingston- 
UPON-HULL. 
ELECTRICITY DEPARTMENT. 

The Electricity Committee of the above 
TENDERS for :— 

Contract 157.—SUPPLY and ERECTION of ONE 
Two Million Gallons per Hour MOTOR-DRIVEN 
VERTICAL- ig? : Se ~< GAL - COOL- 
ING TOWER PUMP, together with MOTOR, 
CONTROL and INDIGATING GEAR, VALVES, 
PIPING, &c. 

Tender forms, general conditions, specification, 
schedules and drawings can be obtained upon applica- 
tion to the undersigned on payment of Two Pounds 
for each specification, which amount will be returnable 
on receipt of a bona fide Tender. 

Additional copies may be had at a cost of One 
Pound each, not returnable. 

Cheques and postal orders to be made payable to 
the City Treasurer, Guildhall, Hull 

The Corporation does not bind itself to accept the 
lowest or any Tender. 

Tenders to be addressed to ‘‘ The Chairman, Elec- 
tricity Committee, Town Clerk's Office, Guildhall, 
Hull,”” and endorsed ‘‘ Contract 157,"" and must be 
delivered to the above address not later than Thurs- 
day, 18th September, 1930. 

J. N. WAITE, M.I.E.E., F.1.F., 


invite 


City Electrical Engineer and Manager. 
Electricity Works, 
Sculcoates-lane, Hull, 
August, 1930, 


$501 





AND DESIGNS ACTS, 


PATENTS 

N?tice is Hereby Given 

+ the IMPERIAL TOBACCO CO. (OF GREAT 
BRITAIN AND IRELAND), Ltd., of East-street, 
Bedminster, Bristol, SEEKS LEAVE to AMEND the 
SPECIFICATION of LETTERS PATENT No, 
237,416, granted to Soren Wistoft for an invention 
entitled ‘* Coin-freed Apparatus."’ 

Particulars of the proposed Amendment were set 
forth in the ‘‘ Illustrated Official Journal (Patents) ’* 
of the 23rd July, 1930. 

Any person or persons may give Notice of Opposi- 
tion to the Amendment by leaving Patents Form 
No. 19 at the Patent Office, 25, Southampton-build- 
ings, London, W.C.2, within one calendar month 
from the date of the said Journal. 


W. 8. JARRATT, 
( ‘omptrolier- General. 


1907 TO 1928, 


that 


Piz 





In A Matter of LETTERS PATENT Granted to 
RAILWAY SI at COMPANY LIMITED and 
WALTER 3 OBERTS bearing date the 
30th October 1914 a. numbered 21,788 of 1914 
for the invention of ‘‘ Improvements in or con- 
nected with Token Instruments for Use on Single- 
line Railways or Tramways.”’ 


Notice is Hereby Given that 


on the 15th og 1930 an ORIGINATING 
SUMMONS (1930 R. No. 855) issued out of the High 
Court of Justice, cpenetty Division, on behalf of 
the RAILWAY SIGNAL COMPANY LIMITED and 
WALTER SYDNEY ROBERTS, the Patentees, asking 
that the term of the Patent may be extended for a 
further period of five years will come before Mr. 
Justice Luxmoore for directions as to the hearing and 
any person desirous of being heard in opposition 
must at least 7 days before that date lodge Notice of 
Opposition (giving an address for service within the 
United Kingdom) at Room 175 Royal Courts of 
Justice, Strand, London, and serve a copy thereof 
upon the undermentioned Solicitor and upon the 
Solicitor to the Board 


Dated this 29th roy of July, 1930. 
GEORGE BELOE ELLIS, 


70 and 72, Chancery-lane, London, W.C. 2, 
Upon whom ali documents requiring service may be 








PUBLIC NOTICES 


City of Carlisle. 
WIDENING OF EDEN BRIDGE AND 
APPROACHE 
TENDERS are INVITED for the WIDENING, in 





Reinforced Concrete with Stone Fact of EDEN 
BRIDGE, CARLISLE, consisting of Five Arches, 
each 65ft. span, Rein- 


together with vosneptions. 1 
forced Concrete Approach Walls, Road Works 

General conditions, specification, form of Tender, 
etc., may be obtained at the office of the undersigned 
on and after 6th August, 1930, when plans and sec- 
tions may also be inspected, on payment of £5 5s. 
(which sum will be returned on the receipt of a bona 
~<a, Tender, and the whole of the documents sup- 
Dp 

Tenders, endorsed “‘ Eden Bridge ** (which will only 
be accepted from contractors who have had consider- 
able experience in Reinforced Concrete Bridge Works), 
must be returned to this Office not later than 12 Noon 
on _ist September, 1930. 

The Council do not bind themselves to accept the 
lowest or any Tender, and parties tendering must do 


so at their own cost 
PERCY DALTON 
A.M. Inst. C.E., A.R.I.B.A., 
City Engineer and Surveyor. 
18, Fisher-street, 
Carlisle, 
28th July, 


ity of Stoke-on-Trent. 


PROPOSED. sEY. HOSPITAL, LONDON- 
RO NSTITUTION. 

The City Council ae vite TENDERS for the SUPPLY 
and eA 8 Or of HEATING APPARATUS, 
HOT WATER SERVICE, COLD WATER SERVICE, 
&c., to a new Hospital Pavilion at the above Institu- 
tion, in accordance with plans and specifications pre- 
pared by their Consulting Engineers, 
Edwards and Shaw, of 105, Colmore-row, Birmingham. 

Conditions of contract, specification and form of 
Tender will be supplied by me upon application being 

made, accompanied by a deposit of £1 (cheques pay- 
able to City Treasurer), which sum will be returned 
upon receipt of a ma fide Tender, and 
endorsed “* Tender for Heating Hospital Pavilion,’’ 
and forwarded to reach me not oe than the first 
post on Friday, the 29th August, 19 

The successful contractor will be a to comply 
with the Council's regulations as to the payment of 
standard rates of wages and employment of a propor- 
tion of ex-Service men. 

Neither the lowest nor any Tender will necessarily 


be accepted. 
E. B. SHARPLEY, 
Town Clerk. 


1930. 5508 





Public Assistance Office, 
High-street, Stoke-on-Trent, 


29th July, 1930. 5511 





Noreen eae eae Electric 


SUPPLY COMPANY, LIMITED. 


TENDERS are INVITED for the pees. 
DELIV ERY and ERECTION, at the Company's 
pores nation. Dunston-on-Tyne, of the following 
PLAN 


(1) Circulating Water Pumps and Pump House 
Equipment. 
(2) Boiler-house Coal-handling Plant. 

Copies of the forms of Tender and specification 
(No. N.245), Circulating Water mps and mp 
House Equipment, Re. Em Boiler-house Coal- 
handling Plant, may tained from the Company 
at Carliol House, at. upon-Tyne, on the pay- 
ment of a deposit of Two Guineas per copy, but not 
more than three copies will be supplied to any one 
applicant. 

After a decision has been made with regard to the 
Tenders received, deposits will be returned to those 
who have submitted bona fide Tenders and have not 
withdrawn them. 

Tenders, on the forms supplied, contained in enve- 
lopes endorsed “‘ Tender for Specification No. N.245," 
or “* Tender for Specification No. N.248,"" must reach 
the Secretary of the Company at Carliol House, New- 
castle-on-Tyne, not later than Twelve o'clock Noon on 
the 15th September, 1930. 

The Company does not bind itself to accept the 
lowest or any Tender. 

Cc. SKIPSEY, 


Joint Secretary. 
Carliol House, Newcastle-upon-Tyne, 
28th July, 1930. 5510 


(ity of of Leeds. 
CITY ENGINEER'S DEPARTMENT 

APPLICATIONS are INVITED for the APPOINT- 
MENT of THREE TEMPORARY ASSISTANT ENG! 
NEERS in this Department for Road and Bridge 
Works, at a salary of £300 per annum. 

Applicants must have had a sound engineering 
training, be accurate Surveyors and Draughtsmen, ani 
have had actual experience in the preparation of 
Detail Drawings. 

The appointment will be terminable by one month's 
notice on either side. 

Applications, stating age, qualifications and pre- 
vious experience, with copies of not more than three 
recent testimonials and endorsed “* Assistant Engi- 
neer,"” must be received by the undersigned not later 
than the first post on Monday, llth August, 1930, 

J. E. ACFIELD, 
city. Engineer and Surveyor. 
Municipal Buildings, Leeds, 
July, 1930. 





5502 
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PUBLIC NOTICES 


A Pplications from Qualified 

CIVIL ENGINEERS are INVITED for the 
POST of BA USVE ENGINEER (permanent) to 
the Public Works Department, Jodhpur State, 
Rajputapa, India. 

Candidates should be in the nei hbourhood of 
$2 years of age, Public School or University, and 
on possessed of A.M. Inst. C.E., or an exempting 
degree. 

Preference will be given to those having had 
intimate experience of WATERWORKS and Drainage, 
in addition to Roads and Buildings. 

Initial KE will be determined by age, based on 
an initial figure of Rupees 500 per month up to age 24, 
tuarguend abe Rupees 50 per month for each year of 

Rupees 50 per month increase each year 


ply furnished, free motor car and 
Leave 





—Ly 

Free quarters sim 
passages. Provident Fund in lieu of pension. 
according to State Rules. 

Medical examination. 

Further particulars prailable from the Publisher, 
Tap Evorverr (Box P1000), Essex-street, W.C. 2. 

Appiy at once by Air Mail letter, stating age, 
married or single and giving om 4 Ene uali- 
fications and experience, to ie 
Superintending Engineer, PWD. Jodhpur, Raipu: 
tana, India. 5440 


(jity of Nottingham. 
APPOINTMENT OF ENGINEER, 
BAGTHORPE INSTITUTION. 

The Public Assistance Committee invite APPLIC - 
TIONS for the APPOINTMENT of ENGINEER, 
the Bagthorpe Institution, 700, Hucknall- mel. 
Nottingham. 

The person appointed will be required to Take 
Charge of and be responsible for the Maintenance of 
the Plant, which consists of a Battery of Lancashire 
Boilers, Calorifiers, ps, Economiser, Electrical 
Generator, Electrical Motors, Laundry and Refrigerat- 
ing Plant, Central Systems of Steam Heating and Hot 
Water Service, and Electric Lighting Installation, etc. 
He also will be required to Supervise and Maintain the 
Plant at the City Isolation Hospital. 

The commencing salary will be at the rate of £350 
per annum, rising to £400 per annum. 

The person appointed will be required to reside near 
the Institution, to pass a medical examination, and to 
contribute to the Council’s Superannuation Fund. 

Applications, stating age, full particulars of general 
and technical training, qualifications and practical 
experience, and the date when services would be avail- 
able, accompanied by copies of not more than three 
recent testimonials, must reach the undersigned, 
endorsed Engineer, B ~— Institution,”” not 
later than the 18th day of 1930. 

Canvassing, either directly’ ¢ or “indirectly, will dis- 


seat. W. J. BOARD 
. J. BOS ‘ 
Town Clerk 





Guildhall, Nottingham, 
24th July. 1930. 


ity of Nottingham. 

ELECTRICITY DEPARTMENT. 
APPOINTMENT OF LADY DEMONSTRATOR. 
The Electricity Committee invite APPLICATIONS 

for the POSITION of LADY DEMONSTKATOR for 
their Showrooms. Applicants must ve experience 
in a Corporation Electricity Showroom and be 
thoroughly capable of Lecturing upon and Demonstrat- 
ing Electric Cookers and other Domestic Appliances. 
The appointment will be subject to the provisions 
of the Local Government and Other Officers’ Super- 
annuation Act, 1922, ful candidate 


5493 





and the success! 
will be required to pass a medical examination. 
Applications, stating age, qualifications, experience 
and salary required, accompanied by copies of not 
more than three recent testimonials, and endorsed 
Lady Demonstrator,’’ must reach the Le 
not later than the first post on 16th Augen, 
w. OARD, 
Ore Clerk. 
Cute. Nottingham, 
5th July, 1930. 


i , 
ew Zealand. 

An ASSISTANT HARBOUR ENGINEER is 
REQUIRED for Greymouth. Salary £500 per annum. 
Conditions may be obtained from High Com- 
missioner for New Zealand, 415, Strand, London, 
W.C. 2, and applications will be received by the 
SECRETARY, bour Board, Greymouth, New 


Zealand, up to and including 30tb September, 1950. | - 
\ Janted, an Engineer or Con- 

TR ACTOR'S AGENT, capable of carrying out, 
under the direction of the City Engineer, the Con- 
struction of Sewers, Bridges, Retaining Walls, etc. 
Salary £650 per annum.—<Applications, stating age, 
experience, etc., to be sent to the CITY ENGINEER, 


Town Hall, Manchester, not later than 10 a.m., 
Friday, 15th August, 1930. 5500 


5509 











SITUATIONS OPEN 


COPIES or Testmontats, NOT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 





Wnt. Experienced TRANSFORMER DE- 
SIGNER.—Address, stating age, experience, and 
salary required, 5444, The Engineer Office. 5444 a 


Vy pay TED, GENERAL MANAGER, Age Round 35, 
for medium size, old-established, very busy 
Midland Engineering Works, manufacturi 
range of machinery for the heavy trades. tion 
offers great possibilities. An applicant preferred who 
has reasonably wide engineering knowledge with 
strong commercial experience. In confidence, full 
details last experience and employers.—Address, 
P100, The Engineer Office. P100 a 


YHIEF DESIGNER for Instrument Transformers 
4 REQUIRED for large Electri Engineering 
Firm.—Address, stating age, salary required, and 











Office. particulars of experience, 5503, The PT eed 
‘ 
SNERGETIC GENERAL MANAGER, with some 


4 Technical Knowledge to Develop World Sales for 


company exploiting entirely new Oil Filter. Salary 
and commission. 
Address, P120, The Engineer Office. P120 A 





NGINEER DESIGNER REQUIRED, with Wide 
4 experience in_ design and development of 
successful modern Compression Igaition Engines for 
use in Road Motor Vehicles. Midland district.— 
Address, 5466, The Engineer Office. 


),NGINEER, 





with Sound Electrical and Mechanical 
training, REQUIRED to CONTROL PRODUC. 
TLON of small but progressive Works in Scotland 
manufacturing Motors and Control gear. 
Address, giving details of education and experi- 
ence, with salary required, 
5520, The Engineer Office. 


EQUIRED, First-class ASSISTANT ENGINEER. 
Must have served three years’ apprenticeship in 
Engineering Workshops, with subsequent training at 
Engineering College or University, and preferably 
obtained B.Sc. or B.E. Degree. Good Drawing Office 
experience ; initiative in Design r~ Plant Lay-out ; 
age about 35. Good opening for keen, energetic man. 
Salary and bonus, £800. Write in first instance, a 
concise outline of training and gubecenent experience. 
—Address, 5496, The Engineer Office. 496 A 


5520 A 








‘ALES ENGINEER REQUIRED, Age 21 to 25. 
y Sound technical training, preferably in Steam 
Engineering. Previous selling experience not essential. 
—Address, 5525, The Engineer Office. 5525 A 





‘WITCHGEAR.—SEVERAL YOUNG MEN RE- 
\ QUIRED for Manufacture of Specialised Motor 
Control Gear in Scotland; also opening available for 
LEADING MAN 

Address, stating age, experience and remuneration, 
5521, The Engineer Office. 5521 A 





‘YHIEF DRAUGHTSMAN WANTED for Enzineer’s 
Office in London with experience in Iron and 
= Works Plants. State age, experience and salary 


uired. 
reqddress, P139, The Engineer Office. P139 a 





LEASE OF IMPOSING OFFICES FOR SALE. 
33, NORFOLK STREET, STRAND, W.C. 2. 


In consequence of the recent amalgamation of ‘“‘ THE ENGINEER” 


Ltp., proprietors of “ The 


Engineer,” 


with Morcan' Bros. 


(PUBLISHERS) LTD., proprietors of “The Ironmonger” and “The 


Chemist & Druggist, 


the offices of the three journals have now 


been transferred to new and more commodious freehold premises 
which have been acquired at 28-31, Essex Street, Strand, W.C. 2. 
The remainder of the lease, covering a further twenty-five years, 


of the offices of “The Engineer 
W.C. 2, is in consequence for sale. 
five-storey building has an area of 
at the corner of Norfolk and Howard Streets, 


at 33, Norfolk Street, Strand, 
This particularly well lighted 
and occupies a site 
adjacent to the 


*] 


8,200 sq. ft., 


Temple Station, whence Westminster and the City may be reached 


in a few minutes. 
a fine and distinctive elevation. 


and vacant possession can now be had. Rent {1,600. 
For further particulars apply to :— 


WHATLEY, 


price. 


24, 


The building is of modern construction and has 


It is in good order throughout, 
Moderate 


HILL & CO., 
Ryder Street, St. James’, 


S.W. 1. 








SITUATIONS OPEN (continued) 


GALE S-ENGINEER, First-class. with Technical and 
WO  Steam-raising experience, REQUIRED by Water 
Softener manufacturers on salary, commission and 
expense basis.—Write - particulars to Box 415, 
Sells, Fleet-street, E.C. 5506 A 








WV Aszen. an Experienced DRAUGHTSMAN. a | = 
- 


thorough knowledge of Hy ~ - apenas 
Hoists essential.—Apply by letter onl ating 
and salary required, to the HYDRAU LIC ENGINE FE k 
ING COMPANY, Ltd., Chester. 5452 a 





[Pavan tetax. First-class, REQUIRED for 
Textile Machinery in England. Only men capable 
of first-class Designing, Accurate Detailing and hand- 
ling jobs completely need apply.—Address, 5497, 
The Engineer Office. 5497 a 





Experienced in Design 
Steel Constructional 
Arrangements and Condenser 
including shop work 


I RAUGHTSMAN (London), 
and Details of Plate and 
Work, 
Details. 
and salary 
Address, 5518, The Engineer Office. 


also Pipe 
State age, experience, 


5518 A 





RAUGHSTMAN,” Used™ to Design of Machine 
Tools and Special Machines, with general 
knowledge of Plant Repairs and Upkeep, used 
to working in English and Metric dimensions. 
ddress, giving particulars of age, experience 
and salary required, 5526, The Engineer Office. 
5526 A 





LECTRICAL AND MECHANICAL DRAUGHTS- 

4 MEN.—OPENINGS are AVAILABLE in Scottish 

works for SEVERAL JUNIOR DRAUGHTSMEN, 
eoeteliy those with experience Controller Design. 

Address, stating age, experience and salary sees. 
522, The Engineer Office. 2 





EADING DRAUGHTSMAN, Having Sound Mech- 
anical and Electrical experience with design of 
large Power Transformer Apparatus.—Address applica- 
tions in confidence, stating age, experience, and salary 
expected, 5442, The Engineer Office. 5442 A 





SITUATIONS WANTED 





Experienced in the 
industries 


OMPETENT EXECUTIVE, 
organisation and establishment of 


works on profitable production bases, DE- 
SIRES OFFER; exceptional record.—Address, 
P7186, The Engineer Office. P7186 B 





omraters ENGINEER, Well Experienced, 

anical, electrical and commercial, SEE KS 

CHANGE to South of England. Fluent French and 

German, A.M.I.E.E. Sound representation equally 
acceptable.—Address, P107, The Engineer foe 
07 B 





OES YOUR Patt REQUIRE A DEVELOP- 

MENT ENGINE —Are you looking for 
an experienced high- ~~ ~  tachuteal man with an exten- 
sive knowledge of world conditions ? 


One who knows 
what ot are doing at home and Can take 
@ new idea through the experimental stages to Success 

and make real profits. Advertiser has had 5 years’ 

of this class of work, backed by 17 years of practical 
experience, piqhest technical and University ag 
tions. YOU WANT—** RESULTS, not EXCUSES 


Write Box C. 987, Willings, 86, Strand, W.C. 2. 
5404 B 





7 NGR., Age 45, Ist Class B.O.T. Cert., 18 Years’ 
sea experience, 3 years as chief engr.. 5 years 
ashore as refrig. engr.. SEEKS CHANGE, any 





capacity. 

Small private means; would accept-very moderate 
salary. 

Address, P132, The Engineer Office. P132 B 
| ee SEEKS EXECUTIVE POSITION. 

4 Wide experience in general engineering and 


modern factory lay-out: continental experience ; 
excellent testimonials.—Address, P134, The re 
P134 B 


Office 








eS. (30), FULLY EXPERIENCED, EX- 
T GENERAL AND TECHNICAL EDU- 





SITUATIONS WANTED (continued) 


N l oi health . 





Excellent 
and 


Married, 
commercial 


AL ENGINEER (36), 
extensive experience, 


technical, in cotton ginneries, coffee curing works and 
rubber factories in East Africa, DESIRES POSITION, 
home or abroad ; excellent references Address, EB. R. 
LARGE, 1, Palace-court, Bayswater, W. 2. P130 B 





N AINTENANCE ENGINEER (3;) SEEKS Respon- 





sible POSITION. Sound experience with crude 
oil engines, internal combustion engines, steam 
boilers, pumps; good machinist, 15 years" expe 
rience.—Address, P126, The Engineer Office. P126 B 
~ TRUCTURAL STEEL WORK. — CHIEF 
\ DRAUG HTSMAN (33) SEEKS CHANGE. Nine 
years’ London experience, contracting and consulting, 


including large theatre work. Full responsibility 














Address, P102, The Engineer Office. P102 B 
D®A0gETSMAN (25), General Mechanical and 
structural, 34 ye * shops, 5 years D.O., well 
educated and sound technical knowledge, ANY ENGI- 
NEERING CAPACITY, anywhere.—Address, P128, 
The Engineer Office. P128 B 








I ADY TRACER, Thoroughly Experienced, DE - 
4 SIRES POST in London. 
Address, 
127, + The Engineer Office P127 B 





EDUCATIONAL 





(jorrespondence Courses 
OF PREPARATION FOR THE 


Examinations ot tne 
INST. OF CIVIL ENGINEERS, 
INST. OF MECH. ENGRS., 
INST. OF STRUCTURAL ENGRS., 
UNIVERSITY OF LONDON, &c., 

are personally conducted by 


Mr. “Trevor . Phillips, 


B. — Honours, Epeineering,, London niversity, 
Assoc. M. Inst. C.E., A.M.I. Struct. E., M.R. 8.L, 
B.A., Chartered Civil Engineer, &c. 
For full particulars and advice apply to :—36 
STREET, LIVERPOOL (Tel., Bank 1118). 3. 
Orricz : 65, CHANCERY-LANE, W.C. 2. Ex. 


1929 EXAMINATION RESULTS. 


The T7.1.G.B. maintains its 
Splendid Exam-Success Record. 


Atall the 2000 Poctontional oe > M Inst.C.E., 

A.MLI. Mech. A.M.LE.E., etc.—the candidates who 

See neet te T.1.G.B., obtained a Pass Percentage 
ov 


The T.1.G.B.’s potey of furnishing the highest possible 
standard S Tutori ments bol has om bone. about a large 


de —_ 

candidates. and from other keen studen T.1.G.B. 
A G Is BEING ven BECAUSE ir Is 
OBVIOUSLY PRODUCTIV OF = am Le ON 
a= SUCCESS. ore, Le may be 
Recognised Professional Qualification —or the 
Special Technical Knowledge needed in a responsible 
post—you can select the ap score i - G.B. course 








with complete confidence. G.B. guarantees 
Training until Successful. 
WRITE TO-DAY Pe, bs copy of “* The Engineer’s 


Guide to Success,”’ pages, containing the widest 

selection of a engineering courses in the 

world, and mention the branch, post or qualification 

that interests you, to 

THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN (£stablished 1917). 


76, Temple Bar House, London, E.C.4. 





AGENCIES 


‘TOAT ONG 
AGENCY. 
LONDON AND DISTRICT. 
| ——— yr FIRM, with Good Office Facilities, 
4 centrally situated, having a Technical Staff 
accustomed to meeting people in responsible positions, 
WISH TO REPRESENT 
a few first-class concerns preferably producing Heat 
Transfer, Gearing, or similar Apparatus. 
Replies treated with strict confidence. 








ROT en Ww er Sane Years —— Address, P140, The Engineer Office. P140 Dp 
TINENTAL EXPERIENCE, WISHES TO SEVER 

PARTNERSHIP IN SMALL FIRM TO TAKE UP A NSPECTING ENGINEER, Experienced. Glasgow 
COMMERCIAL POSITION OR SOUND REPRE district, by SUPERVISION WORK 
SENTATION AT HOME OR ABROAD.— Address, | and TESTING for Contractors or Consulting Engi- 
P129, The Engineer Office. Pi29 B neers. + P7051, The Engineer Office. P7051 p 














moraing, 


your output 
made G. 


few months’ time. 





efficiency by stopping waste time. 

Send for catalogue :— 
GLEDHILL-BROOK TIME RECORDERS LTD. 
59, Empire Works, HUDDERSFIELD. 


A minute per day 
keeps PROFIT away! 


If the majority of employees in England were five minutes late each 
the lost time, in 12 months, would a: 
How can you hope te keep up your profits 
aa increasing yeur overhead cha: 
Time Recorder encourages punct 


roximate 30,000 years. 
lost time is reducing 
? The British 
and imcreases 
It covers its cost within a 


Vv 








MISCELLANEOUS 


QPSRArasED BUSINESS, as GOING CONCERN, 
producing engine parts under extremely econo- 
process ; very small capital and selling 
Splendid opportunity for young man 
ive concern.—Address, 
5513 1 





ual patent 

necessary. 
wishing to start up a progress 
5513, The Engineer Office. 


RACINGS ‘. DRAWINGS.—DRAUGHTSMAN is 
KY: SXECUTE TRACINGS, SCALED DRAW- 











INGS &e. Moderate, 

prompt. Prints Ly ay for, if desired.—Address, 

P95, _The Engineer Office P95 1 
PATENTS 





os ww AND DESIGNS ACTS, 1907 TO 1928.- 
It is hereby notified that the OWNERS of 
BRITISH PATENT No. 185,119, for ‘‘ Improvements 
in or relating to Corbpretting Apparatus for Internal 
Combustion Engines,”” are SPARED to ENTER 
into NEGOTIATIONS with interested parties for the 
SALE of the PATENT and other British Patenta 
relating to Carburettors, etc.—Communications please 
address to Messrs. DICKER, POLLAK and MERCER, 
Chartered Patent Agents, 20-23, Holborn, London, 
E.C. 1, 5507 





HE PROPRIETOR of BRITISH PATENT No. 
161,489, date July 20th, 1920, relating to 
“Improvements in Oil zaps for Lubricating Pur- 
" is DESIROUS of EN FRING into ARRAN GE 
INTS by way of a LICENCE or Fy n 
reasonable terms for the purpose of EX PLOTTING 
the above patent and ensuring its practical working 
in Great Britain.—-All inquiries to be addressed to 
B. SINGER, Steger Building, Chicago, Tlinois. 
o4 








925 





HE OWNERS of BRITISH PATENT No. 298,570, 
relating to “Improvements in or relating to 
Steam Superheaters,”’ are DESIROUS of ENTERING 
into NEGOTIATIONS for the GRANT of LICENCES 
thereunder on feasonable terms.—For particulars 
address F. W. LE TALL, 2, Norfolk-street, Strand, 
London, W.C. 2. 5494 


HE PROPRIETOR of BRITISH PATENT No. 
206,591, dated August 9, 1922, relating to “* Im- 
provements in Machines for Grinding Twist Drills,’* 
is DESIROUS of ENTERING into ARRANGEMENTS 
by way of a LICENCE or otherwise on reasonable 
terms for the purpose of EXPLOITING the above 
patent and —! its poastseal working in Great 
Britain.—All ulries be addressed to ° 
SINGER, Steger ‘Building, ‘Chicaso, Tilinols. 5472 4 


T at peor EISTORS of 

29 8. dated 2nd April. 1927. 

for * Rail Mt heoke. are DE SIROUS of DISPOSING 

of the PATENT RIGHTS or of NEGOTIATING for 
the GRANTING of LICENCES to pose | thereunder. 

All inquiries should be addressed tc 
Messrs. EWB URN, ELLIS snd CO., 
70-72, Chancery-lane, 
London, 











~ ey; LETTERS 





P138 # W.C. 2. 

HE PROPRIETORS of BRITISH PATENT No. 

167.731, relating to Water-Tube oilers, are 
DESIROUS of ENTERING into ARRANGEMENTS 
with British Manufacturers with a view to the SALE 
or Commercial EXPLOITATION of the invention 
protected by the said Patent. 

Interested parties are invited to communicate with 
the undersigned for further particulars.—H. N. and 
Ww. SKERRETT, Patent Agents, 24, Temple- row, 
524 8 


LETTERS 





Birmingham. 


=. pRopaiz TOR of BRITISH 
= NT No. 111,089, a 1 apps October, 1916 
for ric Welding Mach * is DESIROUS 


ae ri 
of DISPo! SING of the PATENT RIGHTS or of 
NEGOTIATING for the GRANTING of LICENCES to 
work thereunder. 
All inquiries should be addressed to 
essrs. ME URN, ELLIS and CO., 
P137 70-72, Chancery-lane, London. 


THE PROPRIETORS of BRITISH LETTERS 
PATENTS Nos. 287,436, and 287,437, both dated 
13th September, 1926, for “* Apparatus for tbe 
Manufacture of Tin Pilates,” are DESIROUS of 
DISPOSING of the PATENT RIGHTS or of NEGO- 
TIATING for the GRANTING of LICENCES to work 
thereunder. 
All inquiries should be addressed to 
Messrs. MEWBURN, ELLIS and CO., 
70-72, Chancery-lane, 
London, W 


W.C. 2. 





ce 


P136 


BUSINESS OPPORTUNITY 


Chartered Mechanical Engineer has 
FOR DISPOSAL, on reasonable 
terms, his PATENT RIGHTS 
in a valuable Invention which is 
fully established as a practical and 
commercial success. Would make 
a profitable side line for any Engi- 
neering firm.—Address, 5348, The 
Engineer Office. 





















FOR SALE 





AT COMPRESSOR, New 1925; 10in.'by 10in. by 
10in., 300 c. ft., 100 Ib. pressure: direct-coupled to 
a 60 H P Motor, 110-volt.——-WILLIAMS, 37. Queen 
Victoria-street, London. Tele.: City 3938, 5499 o 





300 kW STEAM GENERATING SET. 
new 1925. coupled to a 110-volt Generator, now 

fixed in London. Low price immediate sale.— 

WILLIAMS, 37, Queen Victoria-street, London. 


BOILER FEED 


| ELLISS 





PUMPS. 


VERTICAL, by G. and J. Weir, Ltd. 

One, 13¢in. by 104in. by 2lin. stroke, 7000 galis. 

Two, Sin. by 6in. by 12in. stroke, 1700 galis. 

One, 7in. by Sin. by 12in. stroke, 1450 galls. 

One, Sin. by 6in. by 12in. stroke (Dawson and 
Downie 

HORIZONTAL DUPLEX. 

4iin. by 2iin. by 4in., ‘angye. 

Sin. by Sin. by Sin., Mumford 

Stin. by 3¢in. by 5in., Lee, Howl. 

5tin. by Séin. by Stin.. Tangye. 

6in. by 4in. by 6in., Worthington. 
JOHN CASHMORE, GREAT BRIDGE, 


STAFFS. 


BOILERS, TANKS and AIR 
RECEIVERS. 
New, several, 11ft. 4 a d 5ft., ey OD. W.P. 
Lancashire Boi jiler, S0f by Tit. W.P. 
Cornish Boiler (1915), bate, by th tin, 80 Ib. W.P. 
TANKS ( (Boiler Shells),,30ft. by 8ft., extra heavy 
“g0ft. by 7ft. 


H. &T. DANKS (etherton), LTD., 


Boilermakers and Engineers, Netherton, eer £4 








NOR SALE, a Bae. te Avoid Second Removal, 
Robey CO OVERTYPE SUPER 
HEATER ENG IN 4 and Mt BOILER. indicated H.P. 180, 
insured for b.—Price and further negtaviare 
address, P122, The Engineer Office. P22 « 


For continuation of For Sale Adver- 
tisements see page 
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A Seven-Day Journal 


Coal in Europe in 1929. 


SoME interesting figures appear in the annual 
report of the Reichskohlenrat, German Federal 
Coal Council, with regard to the production and con- 
sumption of coal in Europe during the year 1929. 
The total world production figures for last year, 
excluding lignite, was 1,321,000,000 metric tons, com- 
pared with 1,215,700,000 tons in 1913, showing an 
increase of 8-7 per cent. In Europe alone the coal 
out put for 1929 was 638,300,000 metric tons, as against 
603,400,000 metric tons for 1913, showing an increase 
ot 5-8 per cent ; while in the case of lignite there was 


or 


a remarkable increase of 73-3 per cent., the 1929 
lignite production being 220,700,000 metric tons, 
compared with 127,300,000 metric tons in 1913. 


For the same years the world production of lignite 
was 230,600,000 metric tons and 129,400,000 metric 
tons, showing an increase of 78-2 per cent. Last 
year the combined consumption of coal and lignite in 
Europe, lignite being expressed in terms of coal, was 
651,000,000 metric tons, which compares’ with 
590,000,000 metric tons for 1913, showing an increase 
of 10-3 per cent. The 1929 consumption of Germany 


was 168,100,000 metric tons, or an increase of 
10,800,000 metric tons compared with 1928, and 
20,200,000 tons, or 13-6 per cent., compared with 


1913. Last year the coal consumption in Great 
Britain was 174,500,000 English tons, showing an 
increase of 8,500,000 tons compared with 1928, but a 
decrease of 14,500,000 tons, or 7-6 per cent., as com- 
pared with 1913. This decrease must be compared 
with increase of 13-6 per cent. in Germany for 
the same period. Last year Germany exported 
$3,000,000 metric tons and unported 8,900,000 metric 
tons, which compare with 37,700,000 metric tons and 
24,400,000 metric tons for the year 1913. 


The New P. and O. Liners. 


THE two passenger the P. and O. 
Company's Straits-China-Japan mail service, orders 
for which placed with Alexander 
Stephen and Sons, Ltd., of Linthouse, Glasgow, will 

length of 520ft. with beam of 70ft.. with 
30ft. maximum draught. They are to have 
cruiser sterns, and with their two funnels and two 
pole masts will be quite attractive in appearance. 
The gross tonnage of each ship will be about 14,000. 


an 


new liners for 


were recently 


have a a 
about 


Cabin accommodation is to be provided for about 
154 first-class and 150 second-class passengers, with 
appropriate public rooms, and we understand that 
the schemes of decoration which are proposed will 
be on somewhat similar lines to those of the * Viceroy 
of India.” For the propelling machinery single- 
reduction geared turbines of the Parsons type, taking 
about 3751b. and working with 400 Ib. 
pressure Yarrow water-tube boilers, have been 
chosen, and the most modern auxiliary machinery 
will be installed. The first ship is due for completion 
in August, 1931, and the second will most likely follow 
in the autumn of the same year. 


steam at 


Continental Motor Car Trade. 


At the time when United States motor car manu- 
facturers were preparing for heavy shipments of 
vehicles to Europe there was a movement on the Con- 
tinent in favour of taking combined action for the 
protection of home interests. Although attempts 
were made to come to an understanding amongst the 
different countries nothing was done until recently, 
when the situation of the continental motor car 
industry showed that prompt action must be taken to 
avoid a threatened crisis. The foreign trade has been 
declining and there is obviously a contraction of the 
home demand, to the extent that all motor car manu- 
facturers have been obliged to reduce their output of 
cars. There is so little hope of an improvement that 
the industry can only be saved by some reorganisation. 
It is now stated that representatives of motor car 
manufacturers from six countries will meet in Paris 
to discuss the situation. The most urgent measure 
which it is intended to propose to the respective 
Governments is to limit the number of cars imported 
from the United States. The idea is to do for the 
motor car trade what has been accomplished in some 


other industries, where the manufacturers of each 
country are assured of a monopoly of their own 
market. 
The Late Frederick John Blake. 
MARINE engineers, alike in Great Britain and 


America, will learn with great regret of the sudden 
death at Southampton of Mr. F. J. Blake, R.D., 
Chief Engineer R.N.R., who for many years was the 
Superintendent Engineer to the White Star Line 
at that port. Mr. Blake was born at Coalbrookdale, 
in Staffordshire, on November 2Ist, 1866, and 
received his technical education at Crewe and Liver- 
pool. He served an apprenticeship with James 
Jack and Co., and David Rollo and Sons, at Liverpool. 
After three years at sea he obtained his Chief 
Engineer's certificate, and in 1893 joined the White 


Star Line as assistant fourth engineer on the 





“ Majestic.’’ He soon became a chief engineer in the 
company, and served in that capacity on several 
White Star liners. In 1904 he was appointed the 
assistant superintendent engineer to cen Imrie 
and Co., of Liverpool, and three years later, when the 
White Star Line mail steamers were transferred 
to Southampton, was appointed Superintendent 
Engineer at that port, a position which he held with 
honour until his death. Mr. Blake was closely 
identified with several interesting salvage 
tions, including those of the “ Suevic,”’ “* Olympic,” 
“St. Paul,.”’ and “St. Louis.” For several years he 
had charge of the American Line mail steamers calling 
at Southampton During the war he spent most of 
his time in the United States supervising the repairing 
and putting into service of ships, and in 1917 he superin- 
tended the of twelve steamers at San 
Francisco, which, originally ordered by the Ministry 
of Shipping, were subsequently commandeered by 
the United States Shipping Board. In New York 
he acted as Superintendent Engineer to the Inter 
national Mercantile Marine Company, and also had 
charge of a large number of American-owned ships. 
Since the putting into service of the “‘ Majestic *’ he 
took a personal pride in the upkeep and operation of 
the machinery of that ship, and we recently met him 
for the last time after the overhaul of her turbines and 
boilers. Mr. Blake took an early interest in the work | 
of the Royal Naval Reserve, and received his R.D. 
decoration 1908. He was Vice-president of the 
Institute of Marine Engineers, and greatly helped the 
work of the Institute at Southampton. 


opera- 


construction 


The Lochaber Hydro-electric Power 
Undertaking. 


THE first of the 
power undertaking was formally put into 
on Tuesday last by the Duke of York. Actually, 
this part of the scheme, which was described, at length, 
in our issues of April 25th and May 2nd and 9th last, 
has now been in useful operation for more than six 
months. Indeed, aluminium was being produced 
even before the 15-mile tunnel, which 
water from Loch Treig to the power-house at Fort 
William, was completed, water from number 
of streams under which the tunnel being 
diverted into it. Our readers will remember that the 
full scheme, of which the works just formally opened 


portion Lochaber hydro-electric 


service 


conveys 


} dwmSSeS 


steps should be taken to increase that particular 
trade. The chairman the mission will Si 
Ernest Thompson, chairman of the Executive Joint 
Committee of Cotton Trade Organisations, who will 
act chairman of the sub-mission. Other 
members of the main mission are: Sir Thomas Allen, 
of the Co-operative Wholesale Society Mr. 
Bell, of the United Textile Factory Workers’ Associa 
tion; Mr. William A. Crother, of W. E. Crother, 
Ltd. ; Lieut.-Colonel Reginald Morcom, ol Belliss 
and Morcom, Ltd., Vice president of the Federation 
of British Industries, and late chairman of the Council 
of the British Electrical and Allied Manufacturers 
Association, and Mr. Louis Beale, Special Commis- 
sioner to the Overseas Trade Development Council. 
Mr. T. St. Quintin Hill is the secretary of the mission, 
and he will be assisted by Mr. F. A. The 
sub-mission will also include Sir Ernest Thompson 


of be 


alsc ) as 


James 


Barnes. 


and Mr. James Bell, and six other representatives 
of the cotton industry, and Mr. N. A. Guttery will 
be the secretary. The members of the mission are 


expected to leave this country towards the end of 
September, and will most likely about six 
It is proposed to visit Japan first and, after 


be away 
months. 


a short stay, to go on to China, where the districts 


around Shanghai and Hankow will be visited, and 

possibly Northern China and Manchuria, and, in 
South China, the district around Canton. 
Charing Cross Bridge. 

FOLLOWING the rejection by Parliament of the 


Charing Cross Bridge scheme submitted by the London 
County Council and the Southern Railway, the 
County Council appointed an Advisory Committee, 
which was charged with the duty of preparing an 
alternative scheme for a road bridge and approaches 
at Charing Cross, the net cost not to exceed 
£12,500,000. It announced that the Advisory 
Committee is prepared to consider definite and prac 
tical proposals bearing upon its terms of reference. 
Any proposals submitted should be accompanied by 
sufficient explanations and plans, and should be sent 
to the Clerk of the Council, County Hall, S.E. 1, by 
the 30th of this month, if possible, and in any case 
not later than September 30th. 


H.M. Airship R 100. 


is 





the first part, will include the diversion of a 
portion of the flow of the river Spey, and other 
streams into Loch Loggan and the connection, by 


form 


tunnel, of that loch with Loch Treig, the level of which | 


will be raised by a dam, so as to form what, in effect, 
will continuous Sufficient wate 
will be impounded under the full scheme to provide, 
with the head available 800ft.-a_— con- 
tinuous output at the power-house of 120,000 horse- 
power. The works already carried constitute 
achievement of the order, 


be one reservoir. 


some 


out 


an engineering highest 


and when the full scheme is completed it will compare 
most favourably with anything else the world over. | 


In some respects, in fact, it will be unique. 


Assisted Wiring Schemes. 


A REPORT on assisted wiring and the hiring and hire 
purchase of electrical apparatus, compiled by « 
committee appointed by the Electricity Commis- 
sioners, that out of about 650 authorised 
undertakers who were actually, or in the process of, 
providing supplies to consumers at the end of the year 
1928-29, only 213, consisting of 163 local authorities 
and 50 companies, had incurred expenditure 
deferred payment wiring schemes at the end of the 
year in question. On an average, the expenditure 
on assisted wiring schemes by the 213 undertakers, 
only amounted to about £1500 per undertaker during 
the year. In a number of cases, the report states, 
authorised undertakers appear to have assumed 
that there can be little demand for assisted wiring 
as long as no desire for assistance is expressed by 
existing potential consumers. The Committee 
feels, however, that the success of deferred payment 
wiring schemes depends to a very large extent on 
the degree to which the availability of such schemes 
and the details thereof are made known by advertise- 
ment or propaganda, and it cannot be assumed that 
facilities are not needed in any particular area until 
an actual canvass offering supplies of electricity, 
coupled with such facilities, has been made and has 
yielded a negative result. After careful consideration 
the Committee has arrived at the conclusion that 
facilities for wiring premises on some deferred pay- 
ment system should be generally available to existing 
and potential consumers in all areas of supply, and 
that the undertakers should make arrangements to 
meet the need. 


= 


shows 


on 


or 


Trade with the Far East. 


THE Secretary of the Department of Overseas 
Trade, Mr. G. M. Gillett, announced on Wednesday 
last, July 30th, the names of the members of the 
Economic Mission to the Far East, which is to inquire 
into the present conditions,of British trade with 
China and Japan, and to report what action should 
be taken to develop and increase that trade. There 
will be a sub-mission, the purpose of which will be 
to assist the main mission with its inquiries so far 


FOLLOWING a trial cruise of about 24 hours’ duration 
on the 25th and 26th, the British airship R 100 left 
ithe Cardington mooring tower at 3.45 a.m. on the 
129th on a flight to Canada. The vessel, under the 
command of Squadron-Leader R. 8. Booth, carried 
| a crew of five officers and 32 men, together with fou 


official passengers. When she left she had on board 


10,500 gallons, or about 34 tons, of petrol. This 
| quantity of fuel would be sufficient for a flight of 
42 hours with all her six Rolls-Royce ‘* Condor 


engines developing their full power, or, alternatively, 
for a flight of about 100 hours with one of her engines 
running at three-quarters power. 


] 
| 
' 
| 
idle and the rest 
| From Cardington to the St. Hubert tower at Montreal 
| the shortest distance is 3242 miles. At 9 p.m. 
|} the day of her departure the airship reported that 
| she was making good progress in fine clear weather. 
and that she was then about 300 miles west the 
mouth of the river Shannon. At 11.30 p.m. on the 
30th she was reported to have covered a total distance 
of 2760 miles and to have used, up to that hour, only 
one fifth of her total supply of fuel. At 2.30 a.m. 
yesterday (Thursday) she passed over Belle Isle, Nova 
Scotia, 46} hours after her departure from Cardington. 


on 


oi 


An Electrically-Propelled Cement Carrying 
Motor Ship. 


A CARGO ship of more than usual interest is the 
self-unloading electrically propelled vessel ‘‘Cement- 
karrier,” which has recently been completed by the 
Furness Shipbuilding Company, Ltd., of Haverton 
Hill-on-Tees, for the Canada Cement Transport Com- 
pany, Ltd., of Montreal. She sailed on Friday last, 
July 25th, for Montreal, having carried out successful 
trials. The new ship has the following dimensions : 
Length, 258ft.; beam, 43ft. 2in.; depth, 20ft. The 
designed deadweight carrying capacity is 3150 tons 
at the loaded draught, and special equipment 
provided for loading and discharging the cargo of 
cement by a system of scrapers and high-speed elec- 
trically driven cement pumps. The propelling 
machinery, which was installed by the Furness Ship- 
building Company's electrical department, comprises 
a twin-screw arrangement of oil-engine driven genera- 
tors, which provide current for the main propelling 
motor. The engines are of the latest “ Atlas Polar ~ 
type and are of the four-cylinder two-stroke pattern. 
They each have an output of 500 S.H.P. and run at 
220 r.p.m. The 340 kW, 440-volt, direct current 
generators are mounted along with 50 kW compound- 
wound, 220-volt auxiliary generators, on a common 
bed-plate, and are coupled direct to the engine. The 
generators, main propelling motor and switchgear 
were supplied by the General Electric Company, 
Ltd., of London and Witton. The machinery can 
be controlled from three different positions in the 
ship, namely. the wheel-house, the flying bridge and 
the engine-room. The new ship will be employed on 
the Great Lakes and the St. Lawrence River, and for 


18 





as they relate to cotton goods, and to report on what 


work on the Canadian coast. 
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The Hudson River Bridge. 


Tue Third Progress Report on the Hudson River 
Bridge at New York between Fort Washington and 
Fort Lee has recently come to hand. We dealt at 
some length with the First and Second Progress 
Reports in our issues of April 20th, 1928, and May 3rd, 
1929, respectively, and we propose to treat the present 
document in a similar manner. The Repert is signed 
by Mr. O. H. Ammann, Chief Engineer of Bridges to 
the Port of New York Authority—as were the two 
preceding Reports—and there is a short introduction 
by Mr. J. E. Ramsey, the Chief Executive Officer to 
the Authority. From the latter we learn that such 
satisfactory progress has been made with the work 
that there is every likelihood that the bridge will be 
opened to traffic early in 1932. The position occupied 
by the bridge is shown in Fig. 1. In what follows we 
quote verbatim from the Report in many instances. 


The Report, which is dated April Ist last, states 
that the erection of the steel towers, work on which 
had been discontinued during the winter months, was 
resumed early in 1929, and brought to completion in 
June. The fabrication of the cable wire was carried on 
continuously during the entire year, and by the end 
of March last a total of 26,000 tons, or approximately 
92 per cent. of the whole amount required, had been 
manufactured. For the erection of the cables the 
contractor constructed a very elaborate plant, com- 
prising extensive mechanical equipment and foot- 
bridges of much more substantial type than those used 
on previous similar bridge work. It took some five 
months to carry out this work, and when it was 
completed the stringing of wire for the cables was 
started in October, 1929. 

A large portion of the beginning of the Report is 
devoted to the planning of the approaches to the 
bridge. It is explained that early in April, 1929, an 
engineering committee, composed of Mr. Arthur 8. 
Tuttle, Consulting Engineer of the Board of Estimate 
and Apportionment of the City of New York, and Mr. 
Ammann, as representing the Port Authority, sent 
in a report accompanied by a plan for the New York 
Approach. This plan was approved by both the Board 
of Estimate and Apportionment and the Port Autho- 
rity, and it received the approval of the Hon. Franklin 
D. Roosevelt, the Governor of the State of New York 

as required by statute—on August 7th last. 

The plan thus proposed and sanctioned embodies 
the following principal parts of the approach and 
highway connections—see Fig. 2 : 

(a) Approach ramps, plaza and street connec- 
tions west of Fort Washington Avenue, between 
West 178th Street and West 179th Street ; 

(6) Approach ramps, plaza and street improve- 
ments between Fort Washington Avenue and 
Broadway between West 178th Street and West 
179th Street ; 

(c) Approach connections with Riverside Drive 
West of Haven Avenue; and 

(d) Tunnel approach connections with Amster- 
dam Avenue. 

The report further stated that additional study 
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would be necessary before a decision could be reached 
regarding the position of the connection with 
Amsterdam Avenue. In a further report, made in 
March of this year, the committee submitted a plan 
for two tunnels, one in West 178th Street and the 
other in West 179th Street, between the sub-surface 
plaza at Washington Avenue and Amsterdam Avenue, 
and recommended a modification in the procedure for 
carrying out of the approach plan by deferring the 
construction of portions of the ultimate facilities. 
Both these recommendations were approved and 
adopted. 

The report with which we are now dealing goes into 
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details as to the nature of these proposals, the widths 
of roadways, &c., but we need not recount them here. 
It will suffice to say that a contract for the demoli- 
tion of the buildings on the site of the New York 
approach, covering the removal of the buildings in 
the four blocks between Riverside Drive and Fort 
Washington Avenue was entered into in December, 
1929. The demolition of the buildings was completed 
in March, 1930. It may be explained, too, that the 
tunnel approaches will consist of two-lane vehicular 
tunnels, extending from portals at the sub-surface 
plaza west of Fort Washington Avenue to portals 
on the easterly side of Amsterdam Avenue in High 
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Bridge Park. At the east side of Amsterdam Avenue, 
the tunnels will connect with new highways which 
the City of New York is planning, and which will 
connect the approach with Amsterdam Avenue, the 
Harlem River Speedway through High Bridge Park, 
and the Washington Bridge across the Harlem River. 

The final plan for the New Jersey Approach and 
highway connections was developed by an engineer- 
ing committee composed of Mr. J. L. Bauer, Chief 
Highway Engineer to the New Jersey State Highway 
Commission, Mr. R. P. McClave, County Engineer of 
Bergen County, Mr. 8S. Wood McClave, Engineer to 


Route No. 1A—with the various streets between 
Lemoine Avenue and Hudson Terrace, and with 
Hudson Terrace itself. From the easterly side of 
Hudson Terrace, special ramps to the main bridge 
approach will make additional connection between 
that street and the bridge. From the aforementioned 
plaza the main approach will descend to an underpass 
beneath Lemoine Avenue and will continue thence, 
as a depressed roadway, under Center Avenue, 
Linwood Avenue, and Fletcher Avenue, at which 
latter point the approach will connect with State 
Highway Routes Nos. 1, 4, and 6, running in a north- 
westerly, westerly and southerly direction. Marginal 
roads are to be provided between Leomine Avenue 
and Linwood Avenue, and, over those roads, connec- 
tions are to be established between Center Avenue 
and the bridge approach, as well as with the State 
highways. 

The portion of the approach west of Lemoine 
Avenue to its connection with the various State 
highways in the vicinity of Fletcher Avenue, will be 
built by and be under the jurisdiction of the State 
Highway Commission, but it has, says the Report, 
been properly regarded as part of the bridge approach, 
and the Port Authority has therefore agreed to 
participate in its construction by reimbursing the 
State Highway Commission to the extent of 24 million 
dollars. 

It is then explained that the work of inspection 
and testing has been greatly facilitated by the estab- 
lishment during 1929 at Fox Place, West Side Avenue, 
in Jersey City, ot a Laboratory Building. It is a 
two-storey structure and it contains rooms for 
chemical analyses, for routine testing work on both 
steel and concrete, and for special research work, 
as well as offices for the staff of the Inspection 
and Testing Divisions. Close supervision was main- 
tained during the year over the production and fabri- 
cation of all structural materials intended for use in 
the bridge structure. In addition to the routine 
inspection, research work and special tests were 
carried on to check the designs of, and to determine 
the stress conditions in, certain bridge members. 
They included stress measurements on the structure 
to determine the action of the anchorage eye-bars 
and of certain members of the towers, tests of special 
tower column sections, and tests of various designs 
of roadway slabs. The test sections were, dimen- 
sionally, one-half size specimens of the average-sized 
sections of the tower, in order to keep the strength 
of the test columns within the limits of the ten- 
million pound testing machine of the United States’ 
Bureau of Standards. The tests are said to have shown 
that the columns, as actually built, had a high 
efficiency. 

The rock-cut through the Palisades for the New 
Jersey Approach is more than 750ft. long from the 
face of the Palisades to Hudson Terrace, and has a 
width of 146ft. For a length of more than 200ft. 
from the face of the Palisades, the cut is at the level 
of the lower deck of the bridge, 85ft. to 100ft. below 
the top of the Palisades. The remaining 550ft. of 


the cut begins at the level of the upper deck, 50ft. 
below the top of the Palisades, and extends towards 
Hudson Terrace on a rising gradient of 4 per cent. 
The two inclined tunnels, or shafts, for anchoring 
the cables into the rock, extend nearly 200ft. from 
the level of the lower deck. 


Approximately 220,000 

















FIG. 2--PLAN OF BRIDGE SHOWING APPROACHES 


the Borough of Fort Lee, and Mr. Ammann. The 
investigation involved extensive studies in which 
many suggestions and possible solutions were con- 
sidered. Space will not permit us to discuss all the 
proposals, but the plan finally adopted, which has 
been approved by the Borough of Fort Lee and by the 
Governor of the State of New Jersey, is as follows :— 
There is to be a main ramp from the face of the cliffs, 
passing over Hudson Tefrace—see Fig. 2—and coming 
to the surface east of Lemoine Avenue, where a 
spacious plaza with toll collection facilities is pro- 
vided for. From this plaza there are to be direct 
street connections with Lemoine Avenue—State 





cubic yards of trap rock had to be removed for the 
cut and anchorage shafts. The whole work was com- 
pleted by May, 1929. 

The portion of the New York Anchorage con- 
structed by the end of March last comprised the 
central mass, or core, for the completed anchorage. 
This first portion contains 107,000 cubic yards of 
concrete, and its construction involved, in addition 
to the placing of that concrete, the setting of 2500 
tons of steel for the anchoring of the cables in the 
masonry. All the work on the first portion of the 
anchorage was completed in March, 1929. 

The steel girders and eye-bars required for the 


Jai F. 


tw 


eel mw etl oa 


a 


MW 








Ave. 1, 1930 


anchorage of the cables had been fabricated and 
put in place early in 1929. The cables are arranged 
in two pairs, 106ft. apart, one pair at each side of 
the bridge structure. The cables of each pair are 
spaced 9ft. apart from centre to centre. Each cable 
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being drawn through steel dies in four successive 
passes. After being drawn to final size, the wire is 
galvanised by the hot dip process, by which it is 
given a heavy coating of almost pure zinc. The 


individual wires produced from a single billet contain 





length for main or side spans, and socketed at the 
wire manufacturing works, and then shipped to the 
bridge site ready for erection. The lengths of rope 
for the side spans were stretched out on the shore 
from the base of the tower to the anchorage, and the 








FiG. 3 FOOTBRIDGE CONSTRUCTION, NEW 


will consist of 26,474 parallel wires, compacted and 
bound together to act as a unit. Each cable will have 
a diameter of 36in. and will weigh, approximately, 
2700 lb. per linear foot. 


Each wire has a diameter of nearly !/,in.-—0- 196in. 
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JERSEY SIDE SPAN 


about 4000ft. of wire. Before leaving the manufac- 
turing plant, these lengths of wire are spliced together 
each of which holds about 30 


and wound on reels, 
miles of wire. 
Before the construction 


of the cables was begun, 
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The wire is of the same kind that has been used in 
all large suspension bridges since the construction 
of the Brooklyn Bridge. The quality of the material 
has, however, been gradually improved, with the 
result that the wire used in the bridge that we are 
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describing has a strength of 230,000 lb. per square 
inch, as compared with 160,000 lb. per square inch 
in the Brooklyn Bridge. It is made from high-grade 
steel manufactured by the open hearth process. The 
billets are rolled into rods about jin. diameter, which 
are converted into wire by cold drawing, the rods 
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OF CABLE-SPINNING OPERATION 

footbridges, working scaffolds, were erected. 
There are two footbridges, one on each sid> of the 
bridge. They are arranged parallel with, and a few 
feet below, the positions to be occupied by each of 
the of the main bridge cables. Each 


or 


two groups 
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end of the rope was secured to steel eye-bars which 
had, previously, been embedded in the anchorage. 
The lengths of rope for the main span were placed 
on a barge at the New York shore. four reels making 
one barge load. The end of each main span rope 
was connected to a side span rope by a smaller piece 
of wire rope, known as a “ pennant ”’ line, and then 
the barge was towed across the river, the ropes being 
unreeled and dropped to the bed of the river as the 
barge moved. When the barge reached the New 
Jersey shore, each rope was connected by another 
pennant line, to a side span rope on that shore. After 
all the ropes had been towed across the river, they 
were lifted, one at a time, and erected in structural 
steel saddles, or frames, at the top of eaeh tower, 
the first ropes being lifted to the tops of the towers 
on July 9th, 1929. 

After the ropes had been lifted into place the 
pennant lines were replaced by a special connection 
which permitted adjustment between the main and 
side span ropes. This connection consists of steel 
bearing blocks, which hold the rope sockets in place 
and which are connected together by steel screws. 
Hydraulic jacks were used to bring the blocks into 
proper position to secure the same sag in all the ropes 
of each group and the screws were then bolted into 
place. 

The footbridge flooring had been framed in sections, 
or panels, before the erection of the ropes, and, after 
the latter had been put into place, it was erected on 
them. On the side spans, on account of the steep 
inclination, the flooring is composed of stairs and 
platforms framed between steel trusses, the latter 
being supported by pipe cross-beams hung from the 
footbridge ropes. The upper end of the trusses of 
each footbridge panel is formed into a hook which is 
connected to the pipe cross-beams in much the same 
manner as a fireman’s ladder is supported. The 
sections were lifted at the anchorages and hung from 
cableway carriages, which moved along wire ropes 
placed above the footbridge ropes. Beginning at each 
anchorage, these carriages carried the panels toward 
the tower to their exact positions in the side span, 
where they were lowered into place on the cross-beams 





footbridge is supported by two groups of nine ropes 
each, each rope being of stranded steel, 2jin. in dia- 
meter. These ropes will be removed after the main 
cables are completed, cut to proper lengths, and used 
as suspenders to hang the floor structure of the bridge 
from the main cables. Each rope was cut to exact 
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and connections made to the panels immediately 
below. 

On the main span, the flooring consists of planking 
supported on steel beams, and it provides continuous 
walk-ways from tower to tower. Groups of five or ten 
panels for the main span were raised to the tower tops 
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in a special hoisting skip. At the top of each tower, 
each group of panels was lifted from the skip by a 
travelling crane, which had been erected above the 
tower as part of the construction plant, and was 
moved to a point at about the centre of the tower. The 
panels were then lowered on to a flat car, were trans- 
ferred to an erection cage which hung from rollers, 
and were moved along the footbridge ropes from the 
tower to mid-span. The erection of the panels was 
started from mid-span and the sections were erected 
successively towards each tower. 

\t five points along the centre span, trusses con- 
nected the two foot bridges, bracing them, and affording 
& passage-way for workmen to move from one side 
to the other. Additional wire ropes beneath the foot- 
bridges, connected to the footbridge ropes, to special 
transverse steel girders, and to counterweights at the 
towers, comprise a bracing system, known as the 
‘storm system,’ which damps vibrations in the foot- 
bridges and holds the latter in correct position. The 
design of this storm system was developed by the 
contractor when studying various arrangements on a 
nodel. It is described by Mr. Ammann as providing 
very effective bracing, and as being a feature of great 
importance because of the long span. 

Each of the main cables of the bridge is built up of 
separate strands, each strand containing 
434 wires. At each anchorage the wire in each strand 
is looped around a steel casting, known as the “* strand 
which is secured in place by being fastened 
between evebars built into the anchorages. Each 
strand of the cable is constructed independently in a 
temporary position outside of the cable saddles, with 
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from one side of the river, half the total number of 
strands originating from each anchorage. The wires 
of the strand are bound together in approximately 
circular form, and the strand is then lifted and placed 
in position in the saddles at the towers and anchorages, 
and each of the strand shoes is jacked back into its 
permanent position and secured in place between two 
of the anchorage evebars. 

The sixty-one strands, when placed in the saddles, 
lie against each other to form an hexagonal section. 
After all the strands have been constructed and placed 
in their saddles, the cables will be compacted to 
cylindrical form. 

With regard to our illustrations, which are all repro- 
duced from views in the Report, Fig. 3 shows foot- 
bridge construction on the New Jersey side span on 
September 3rd, 1929, while Fig. 4 shows footbridge 
sections being carried into place on the New York side 
span on September 20th, 1929. Fig. 6 shows the 
placing of a cable strand in a saddle in the New York 
tower on November 26th, 1929, and Fig. 7 the placing 
of a cable strand in a saddle in the New Jersey 
anchorage on November 26th, 1929. Figs. 8 and 9 
are views showing cable construction, the first being 
taken along the south footwalk on February 26th of 
this year, while the other shows strand supports on 
the north footwalk on April 7th, 1930. Of the illus- 
trations on page 122, Fig. 10 is a view of the bridge, 
showing the footways, which was taken while cable 
spinning operations were in progress on October 23rd, 
1929. Fig. ll is a view taken on June 24th, 1929, 
after the erection of the towers had been completed. 
It shows the New York anchorage at the completion 
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This may connect to the main driving shaft by means 
of a ratchet coupling arranged so that the main prime 
mover may be started up whilst the auxiliary drive 
is operating without causing any damage to the 
latter, the ratchet pawls trailing on the dise until 
lifted out of contact by centrifugal force. 

Owing to inertia effects and to the fact that the 
starting friction in bearings is much greater than 
running friction, the starting torque is often several 
times as great as full-load torque, so that the former is 
the deciding factor in determining shaft dimensions. 
Further than this, however, account must be taken 
of the stresses which arise from the impact of the 
ratchet pawls on the disc when engagement takes 
place. When this happens the kinetic energy of the 
armature of the auxiliary motor is redistributed 
throughout the mechanical system, a portion of it 
being transformed into the strain energy of the 
stressed parts. 

If the inertia of the rotor of the driven machine is 
large compared with that of the shafts and any inter- 
mediate driving gears, the stresses resulting from such 
stored energy may easily be estimated, for the strain 
energy is equal to the difference between the kinetic 
energies before and after the impact. The 
kinetic energy when two masses rotating at different 
speeds are suddenly connected is determined by con- 
siderations of angular momentum. 

Let I, and I, be moments of inertia of two rotating 
masses whose initial angular velocities are @, and @, 
respectively. Let suddenly connected 
together as, for example, by a ratchet coupling, and 
let their common resulting angular velocity be w,. 


loss of 


these be 











Fic. 8 -CABLE CONSTRUCTION -VIEW ALONG 
Fes. 26, 1930 


the strand shoes in a temporary position in front of 
their permanent position, in order to give access for 
placing them and adjusting the wires. 

For spinning the strands there are continuous or 
tramway ropes extending from anchorage to anchorage 

one for each cable. On each tramway rope there are 
mounted two large travelling wheels sheaves, 
which are so arranged that when one wheel is at one 
anchorage the other wheel is at the other anchorage. 
These wheels are shuttled back and forth across the 
river by the tramway ropes, each wheel spinning 


or 


wires from one anchorage into one strand in its 
passage across the river. On the return trips, wires 
from the other anchorage are spun into another 
strand. Each wheel, therefore, spins two strands, so 


that, with eight wheels, sixteen strands can be spun 
simultaneously. 

Since the operations of all the sheaves are identical, 
it will only be necessary to describe the operation of 
one sheave. The process will be the more easily 
understood by the help of the diagram Fig. 5. 

Reels of wire are mounted upon unreeling machines 
at each anchorage. The free end of the wire from the 
reel at one anchorage—-say, on the New York side 
is fastened temporarily at a point on the footwalk in 
front of the strand shoe, and the wire is then looped 
iround the strand shoe and over one of the travelling 
sheaves. The tramway rope is then set in motion, and 
it carries the travelling sheave from the New York 
side to the New Jersey side. As the sheave moves 
across the river, the loop of wire is lengthened as the 
reel unwinds. When the sheave has reached the New 
Jersey side, the loop of wire is removed from the 
sheave and placed round the strand shoe at that 
anchorage. That completes a loop of wire from the 
New York to the New Jersey side, making two wires 
of the strand. On the return trip, which is made in 
exactly the same manner, the travelling wheel carries 
a loop of wire from a reel on the New Jersey anchorage 
for a different strand. After the wire coming from 
the New Jersey reel is looped around the strand shoe 
at the New York side, the travelling sheave, on its 
successive trip, carries another loop from the New 
York reel, and the process is repeated until 217 loops 
forming the 434 wires of one strand have been put in 
place. When the 217 loops have been piaced, the 
final end of the wire is spliced to the first end, thus 
completing the strand. Each strand then consists 
of a continuous length of wire, all of which originates 
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of the first stage and the footbridge ropes connected 
to the anchorage before they were lifted into position. 
Fig. 12, which shows cable construction, is a view of 
the north footwalk taken from the New Jersey tower 
on November 26th, 1929. 

In conclusion, we may give a list of the principal 
construction contracts which have been entered into 
to date: 

Contractor 
The Silas B. Mason Co., Ine 


Work. 
New Jersey Tower foundations 
New anchorage and 
approach excavation 
New York anchorage 
foundation . . 
Towers and floor stee! 
Cables and anchorage steel work 


Jersey 
. Foley Brothers, Inc. 
and tower 
The Arthur McMullen Co 
The MecClintic-Marshall Co 
The John A. Roeblings Sons 
Co. 
Ne w 


Demolition of buildings, 


York approach The Klosk Contracting Co 


From a constructional progress diagram which is 
embodied in the Report we learn that, on April Ist 
last, payments just exceeding 50 per cent. of the 
total estimated cost of the bridge had been made. 
Rather more than half the work had, therefore, been 
completed at that date. 








Shaft Stresses Due to Torsional 
Impact. 


By W. A. TUPLIN 

In certain classes of machine drives it is sometimes 
necessary to provide for running at a very low speed 
for short periods, and the difference between this low 
speed and the normal running speed may make it 
uneconomical, or even impossible, to use the same 
prime mover for both conditions. Examples of this 
occur in papermaking machinery, where calenders 
have to have a very low “ creeping ” speed for thread- 
ing purposes, in rolling mill drives, where provision 
has to be made for roll turning, and in large rope 
drives for line shafting, where the pulleys have to be 
run slowly when putting on ropes. If the prime 
mover is an electric motor or—in the latter case—a 
steam turbine, an auxiliary motor suitably geared 
down is often used for the slow-running conditions. 
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Since the total angular momentum is unchanged by 
the impact, 
. 1, ©, t I 
(I, +I,)a@ 3. .°. @s 
I,+I 
The kinetic energies of the rotating masses before 
} I, @,? respectively, and 


1, I, @, 


the impact are } 1, @,? and 
the total kinetic energy of the system after the impact 
is likewise $ (I,+1,) @,?. 


The difference between the total kinetic energy 
before and after the impact is therefore } I, ,? 
} 1, 04?—§ (I, +1) 03” 
, - : [ (1,0, +1, «,) ]? | 
} | I, w,?+1, w,?—(1,+1,) | 
t I,+1, 
I, 1 
} 1-3 (w, —,)* (1) 
* (I, +1) . 


As this is necessarily positive, the initial kinetic 
energy is greater than the final kinetic energy, ¢.e., an 
impact always results in a loss of kinetic energy. 

In cases such as those at present under considera- 
tion, one of the masses is initially at rest and it is 
usually large compared with the other. Therefore, 
making #,=0 and dividing numerator and denomi- 
nator on the right-hand side of (1) by I,, we have 


Loss of K.E. ( h ) »? 
2 i LY 
I, 


c 
and this is approximately equal to $ I, «,", since 
2 


is small compared with unity. The loss of kinetic 
energy is therefore equal to the initial kinetic energy 
of the moving mass, or, in particular, the stored energy 
in the strained parts is equal to the kinetic energy 
of the auxiliary motor armature when the engagement 
of the pawls takes place. 

Fig. 1 represents diagrammatically an arrangement 
in which the auxiliary motor, the moment of inertia 
of whose armature is I, drives a machine with a rotor 
whose moment of inertia is I, through reduction 
gearing of ratio Kto 1. For convenience I, is imagined 
replaced by an equivalent rotating mass on the high- 
If the latter has an angular velocity . 

° ® 
the corresponding velocity of the driven shaft is K 


speed shaft. 


and the kinetic energy of the rotor of the machine is 


H(i) Tom 


The equivalent moment of inertia on the 
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ar , J ; 
high-speed shaft is therefore Ke The amount of 


energy stored in the shafts when the machine is started 


from rest by the engagement of the ratchet pawls is 
; ere 2 ‘ : 
obtained by substituting kK? for 1, and 0 for os, in (1) 


The strain energy of a shaft which twists through an 
angle 0 under a torque T is } T 0. If the length of the 


a ; — ee Tl 
shaft is 7 and its polar moment of inertia is J, 0 CJ 
itl _ , , saat T? l 
and the strain energy is equal to } T CJ saa 


where r is the radius of the shaft section. If the high- 
speed shaft consists of lengths /, J, l,, &c., whose radii 
are 7, 7,73, &c., its strain energy under torque T is 


ips l Ts / 
. Ok a xC rt 
2 
The corresponding torque on the driven shaft is K T, 
and if the shaft consists of lengths L, L, L;, &c., of 
R. RR. &e.. j «ae ae 

radii Ry R, Ry, &c., its strain energy is xt ~Ré 
The total strain energy in both shafts is therefore 

, 12 +k” ] (2) 

x ( r‘ R‘ 


The expression in the bracket may be regarded as the 
“equivalent length” of a shaft of unit radius running 
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at the higher speed. Equating the loss of kinetic 
energy to the strain energy we have 


b (3) 
1 ; K* 
z (1 ; 3) 
1 K2 
and this gives the value of T, since all the other quan- 
tities are known. 


The maximum shear stress in any part of the high- 


l L 
| 2S 
rt K “R* 


,* 


speed shaft is then if r is the radius, and in the 


* 3 
9 r 
~ 


low-speed shaft (since the torque on that is K T), is 


K T 
Son 
5 ® 


In general, where there are several gear reductions 
between motor and machine, the greatest stress occurs 
Reduction ratio 


which > has the 
(Radius) 


in the section for 


highest value. 

As a concrete example consider the drive shown in 
Fig. 2. 

Assume I,= 60 lb.-ft.?. 

2= 100,000 Ib.-ft.?. 

Torque exerted by auxiliary motor= 1200 lb.-in., 
and also that the ratchet disc has thirty teeth, so that, 
res luti 
30 of a revolution 
(and the auxiliary motor armature therefore one revo- 
lution) before engagement takes place. 

Equivalent moment of inertia of the machine rotor, 
100,000 

302 = 111 lb.-ft.” 
If the angular velocity of the auxiliary motor arma- 
ture at the instant of impact is w radians per second 
and the machine rotor is at rest, the energy stored in 
the shafts is equal to 


I, I, 
+1) 


in the worst case, the paw! can make 


referred to the high-speed shaft 


60 x 111 @? : 
! = - 605 w? ft.-Ib. 


y=? 6O+ 111 g 


The kinetic energy of the motor armature at impact 
60 

c 
q 


on 


s 


o* = +932 w? ft.-lb. This is equal to the work 


revolution, which, 
1200 » 


12 


done the armature in one 


9 - 
assuming a constant torque of 1200 Ib.-in. — 
628 ft.-lb. 
* 605 
*932 
Inserting the appropriate values in (2) and taking the 
inch as the unit of length, C being 12 « 10° Ib. per square 
inch, we have 


Stored energy in shafts < 628=408 ft.-lb. 





T? 6 20 | 
408 « 12= 30° 

m Xx 12 x 10* | (4)* (13)* 
T? [96+ 3560) 5 
=x 12» 108 (9) 
whence 
| 

408 x 12x xx 12 x 10° 
r-./ 7110 tb.-in. 

‘\ 3656 ietatins 


The low-speed shaft is the more highly stressed, | 
since 
Reduction Ratio 30 
(Radius)* (15)* 


while the corresponding figure for the high-speed 
shaft is 


8-389 


l 
(4) . 
Stress in low-speed shaft 
KT 7110 30 


r3 * (14) 


9 


40,200 Ib. per square in. 


the torque exerted by the auxiliary motor. The value 


of the latter is 


(60 x 12) x 30 
1080 |b. per square inch 
1)\3 
| 2 (13) 
and the actual maximum shear stress is 44,280 lb. 


per square inch. 
Let it be desired to reduce the impact stress to a 


l 
value ( 
vu 


40,200 ) Ib. per square inch by increasing 


ratio k:1. The magnitude of the torque on the 
high-speed shaft will be changed to a new value T, 
on account of the altered resilience, and 


T, iT 
Tt mw . 
r? k3 rs 
2 2 
| : ks 
r; I (4) 
” 


Also, since the expression (2) is now multiplied by ya 





T? 
iA 
Dividing (5) by (4), we have kK=n. If, therefore, the 
impact stresses are to be halved (giving a maximum 
of approximately 20,000 lb. per square inch in the 
low-speed shaft), the shaft diameters must be doubled. 

An alternative method of reducing the stress would 
be to increase the length of the shafts. It will be 
seen from (3) that if the stress—and therefore T—is 
to be halved the shaft lengths must be quadrupled. 
As the strain energies of the original high and low- 
speed shafts are in the ratio 96 : 3560, there is little to 


yi T.=2T ... (& 


| section 


To this impact stress must be added that due to| 





be gained by lengthening the former, and in practice 
it would generally be preferable to make the low speed | 
shaft rather more than four times its original length, | 
leaving the other shaft unaltered. If it were desired | 
to keep the machine and its driving gear close together, 
the final shaft of the reduction gear might be made 
hollow, the low-speed shaft being extended through 
it and connected to it at the end remote from the | 
driven machine. The actual position of the ratchet 
coupling does not affect the stresses produced. 

The foregoing neglects the inertia effect of the 
armature of the main motor, but in many cases this | 
is of considerable amount, and if the auxiliary motor | 
is arranged to drive through the main motor shaft, | 
we have a dynamical system represented by Fig. 3. 
I, is the moment of inertia of the armature of the | 
auxiliary motor and I, and I, the equivalent moments | 
of inertia of the rotors of main motor and machine | 
referred to the high-speed shaft. 

When the engagement of the ratchet coupling takes 
place the auxiliary motor is retarded and the main 
motor and machine are accelerated until all three are 
rotating at the same equivalent speed. At that 
instant the strain energy of the shafts is a maximum 
‘and the condition is that of a torsionally oscillating 
system when the oscillating masses are momentarily 
at rest in relation to each other. 

There are two possible modes of oscillation of a 
system such as that indicated by Fig. 3. 

(a) In which the intermediate mass has the same 
direction of rotation as one of the end masses and the 
opposite direction of rotation to the other mass. 

(b) In which the two end masses rotate in one direc- 
tion and the intermediate mass in the other. 





As in this case, it is the kinetic energy of A which 
sets the system in motion, and the angular velocity ' 


of B is between that of A and that of C; (6) need not 
be considered. 


In condition (a) the shaft has a node at some point 


| whose position is to be determined, and the torsional 


strain at any section depends on its distance from this 
point and upon the total energy stored in the shafts. 
As previously, each length L of shaft of radius R 


, Doe ' 
running at K times the speed of the auxiliary motor 
' ne. ue 
is to be replaced by its equivalent length K#* Ré 


|of shaft of unit radius running at the speed of the 


auxiliary motor. The lengths 1, and /, are equivalent 
lengths of this description, as is also the distance z 
of the node from B. 

Let T, be the torque on the portion of the shaft 
between A and B, and (T,+-T,) that in the portion 
between B and C. Let 6, and 0, be the angular dis- 
placements of A and B, relative to the unstrained 
at the N, and 6, the corresponding 
displacement of C. 


node 


, 
Angular acceleration of A i } 

1 
Angular acceleration T, 
Angular displacement 1, 9, 


Since the time of oscillation must be the same for 
Angular acceleration 

each mass, the ratio is the same 
Angular displacement 


for each mass. 


T, T. r,+T, 
0 - . . (6) 
1,6, 1, 9, I; 95 
Also, considering the shaft A B 
L,I 
0,—6,=— 2-2 ( 
: . Cea 4) 
Considering the section B N 
r wr i a 
6, ey fh r,) (8) 
and considering the section N C 
A ae , 
. ( >) (9) 
; C J 1 2 
: - l _ ——r 
From (7) and (8), 9, Cd l, T, +7 (T,+T,)] 
Substituting these values of 6,, 6,, and 6,, m (6), 


, | we have 
the diameters of high and low-speed shafts in the | 


= = : . (10) 
1,(4,T,+-2(T,+T,)) 1,2(T,+T,) 1; (4—7) 

A special case arises here, for, equating the first 
and last of these quantities and cross multiplying, 
we have 


r, I, 4, —T, 1, z=T, 1,4,+(T,+T,) 1,2 
and if 
[, 1,=I, l,, then z (I, (T,+T,)+-1, T,\)=0 
| so that either r=0 or I, (T,+-T,)+1, T,=9. 
In the latter case 
T,+T, 1, 
T, L, 


(T,+T,) is of opposite sign to T,, and the torques 
in A B and BC act in the same direction on B. This 
corresponds to mode of vibration (6), which has 
already been ruled out. We are therefore left with 
the that «+=0 the node at B. 

l T, l 
14 0 4 

In order that the middle quantity may have a 
finite value T,=0. The torque has, therefore, the 
same value throughout the length A C and it is deter- 

T,? 
zC 


conclusion and is 


(10) becomes 


mined by equating (1, +1,) to the loss of kinetic 


energy - 
Returning to the general relation (10) and substitut- 


, 


[ 
1 ; 
ing m for — we have 


2 
] l ] 


l I,2 (1+ m) 1 (l,—2x) 
[4 (1 *y] : ; 


Equating the second and third of these quantities we 
have 


- (11) 


x (1l+m)1,+I], z=1, 4, 
and therefore 
I, d, 
, , (12) 
° (1+ m) I, I, 


Equating the first and second we have 
1 
h+z (1 I,=1, 4—I;2 


m 
Substituting in this the value of x from (12) we have 


|e 1 1 
4 Atcr it -)1, ,] a 
Multiplying throughout by m [(1+m) 1,+1,], this 
becomes 
I, 2, (1, 1.) m Lig (1, 4, 1, 4) (1, +-1,) m 
+ 1, , 4 I, 4,)m* 
m?* I, (I; 2 T, 4) m [((I,; 2 I, 4) p+ 1,) 
I, 7, (1, +1,)])—1,1,4=0 
m? I, (1; 4 1, 4) m (I, (1, & 1, 4) 
1,1; (4+4))—-hl4=0 (13) 


This 


quadratic equation gives two values of m, one 
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otf which makes (T,+T,) of opposite sign to T,, 
therefore corresponding to mode of vibration (6) 
previously mentioned and, therefore, inadmissible. 
The other value of m gives (T,+T,) and T,, the same 
sign and enables the former to be expressed in terms 
of the latter, since 


Then, since the strain energy is equal to the loss of 


kinetic energy obtained from (1) 'T, may be found. 
Strain energy 


T,? 


na (T, +7.) T? [ 1\2 ] 
ne4 zC l, ze 4 (1 y, ly 


Equating this to the loss of kinetic energy we obtain 
the value of T,, and, hence, knowing m, the magnitude 


of the torque at any section. 
Fig. 4 refers to a drive in which the main motor, 
whose rotor has inertia 1980 Ib. ft.? drives a machine 














Substituting the known values in equation (13) we 
have 
2-2 (20-4 3241 
2-2 (20-4 x 3241 — 60 x 3656) 
. [ 60 x 20-4 (3656+ 3241) 
60 x 20-4+4-3241=0 


60 3656) m? 


m 


and this reduces to 
m?+26°>7m+11-8=0 
giving 
m 0-45, or 
r,+T, ' l 
T, 0:45 


26-25 


‘ 0-9619 
26-25 


As already explained the first of these is inadmissible 
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of rotor inertia 294,000 lb. ft? through reduction 
gearing of ratio 4:1. An auxiliary motor, rotor 
inertia 60 Ib. ft.* drives the main motor shaft through 
gearing of ratio 30: 1, the connection being effected 
by a ratchet coupling. As in the previous example, 
the auxiliary motor can exert a torque of 1200 Ib. in. 
Equivalent length of 


AB OF 
(4)* ' 
302 x 20 
‘D 3560 
(14)! 96 
,c 20°x 15 
E F 94 844 
120? >: 25 
GH 2397 
(34)4 


Equivalent moment of inertia of 
I, = 60 Ib. ft.? 


| 1980 2-2 Ih. ft.2 
2 302 22 ib. It. 
294,000 
20-4 Ib. ft.? 
3 1202 4 Ib. ft 


The dynamic system is thus represented diagramma- 
tically by Fig. 5. 


P Q=eyuivalent length of A B and C D 
96 + 3560 = 3656 

Q R=equivalent length of E F and GH 
844 + 2397 = 3241 


Since I, and I, are both at rest initially they may be 
taken as one mass so far as the initial condition and 
that of maximum strain energy are concerned. The 


loss of kinetic energy is therefore : 


, 60 (2°2+4+20-4) w? 0-256 w? ft. It 

2 (609-94 20-4) g 200 w* It. Ib. 
where © is the initial angular velocity of the auxiliary 
motor armature in radians per second. 

Assuming, as in the previous example, that the 
auxiliary motor armature makes one revolution 
before engagement of the ratchet pawls takes place, the 
kinetic energy of the armature at impact is 


1200 x2 
12 


- 60, 
Phis is equal to } o? 
“ @ 


628 ft. Ib. 


0-932 w*, and therefore 


the maximum strain energy, which is equal to 0-256 
o* ft.-lb., is 
0-256 


0.939 * 828= 172-5 ft. Ibs. 


owing to its negative sign and we are therefore left 
y T,+T. ‘ 
with ( 4. =) —0-9619. 
T, 
Now, strain energy 
7," (T,+T,)? 


_f l, 


xc" ze ¢ 
T,? si T,+Te\? ; - 
te (4+ (SE) a] 
r 1 

Taking energy in inch Ib. and C=12 
square inch, 


10° lb. per 


T,? 1 


172-5 x 12=- C (3656 + (0- 9619)? 3241 ci 6656 


whence 
, /172-5> 12 x » 12 x 108 
N 6656 
*. T,+T,—3420 x 0-9619 
Torque in— 
A B= 3420 Ib. in. 
C D= 3420 « 30 
E F =3290 = 30 
G H= 3290 « 120 


The maximum stress in the equivalent length PQ 


3420 Ib. in. 


3290 Ib. in. 


102,600 Ib. in. 
98,700 lb. in. 
395,000 Ib. in. 


Maximum stress occurs in E F and its magnitude is 
3290 x 30 


a 


7860 Ib. per square inch. 
93 
a = 


The above are the stresses arising from the impact 
of the ratchet pawls ; to them must be added in each 
case the stress due to the torque exerted by the 
auxiliary motor. 

As previously the impact stress in each part will be 


multiplied by if the diameter of every portion of 
, ) 


shaft is multiplied by n. If, however, the diameter of 
only the most highly stressed portion C D is increased, 
the stress in that portion is reduced at the expense of 
the others, in which the stress is increased, owing to 
the greater amount of energy which they are com 
pelled to absorb. 

The other method of reducing the maximum stress 
is to increase the effective length of shaft, either by an 
actual increase or by a reduction in diameter of a 
portion whose originally calculated stress is low enough 
to permit of this. In the above example, for instance, 
the impact stress in G H is 

395,000 
5850 Ib. per square inch. 
> (33) 
Stress due to torque of auxiliary motor 
. ers 
(60 « 12)» 30 1280 
= (34)° 


Actual stress = 5850 + 1280 — 7130 Ib. per square 
inch. If a stress of, say, 10,000 lb. per square inch is 
permissible, the shaft diameter may be multiplied by 


7,130 \3 
( : ) , and the effective length is then multiplied 


10,000 
10,000! : = ae 
Vv ( _— if thus increasing from 2397 to 3750. 
7,130 


Owing to the increased resilience resulting from this 
alteration, the result is a general reduction in stress 
and the allowable 10,000lb. per square inch will not 
actually be attained in GH. The effective length Q R 
becomes 844+ 3750 — 4594, and we have 

2-2 (20-4 « 4594 — 60 « 3656) m? 

2-2 (20-4 x 4594 — 60 = 

[ 60 x 20-4 (365644594) J” 

60 « 20-4 4594—0 

and this reduces to 


m? 437-1 m+20-4 0 


m 0-55 or 36-55 
a . T,+T; , 
The positive value of , is therefore 
1 
l - 
l --.__ == 9-973 
36°55 


T,? . 
(0-973)? 4594) : 8006 


172-5 12 =, (3656 =a 


T {= 12x x= 12 106 
vo a 8006 


r,+T,—3120 3035 Ib. in. 


3120 Ib. in. 


0-97: 
Torque in 
A B=3,120 Ib. in. 
C D=3,120 30 
E F=3,035« 30 
G H= 3,035 « 120 
The portion C D, which had previously the maximum 
impact stress of 19,380 Ib. per square inch, has now 
an impact stress of 
3120 x 30 
— (14)8 


» 


93,600 Ib. in. 
91,000 Ib. in. 
364,000 Ib. in. 


17,700 Ib. per square inch. 








1,-60 « 
re 
I," 2:2 
f 3 0 
| | * | 





FIG 


occurs in the portion which has the highest value 
. reduction ratio 
(radius)* 
C D it is 8-89, so that the maximum stress occurs in 
the latter part and its magnitude is 


3420 « 30 


For A B this is equal to 8 and for 


19,380 lb. per square inch. 
2 1)3 
5) ( 1}) 


— 


Considering the equivalent length Q R we have 


reduction ratio 30 
For EF os, -~== 3°75 
- (radius)* 23 ’ 
For GH reduction ratio _ 120 9-8 
(radius)* (34)° 











-S 


The new radius of portion G H is 


7,130 \ 
. 1 ‘s © 
33 (coo) Spin. 


The stress in this portion is 
364,000+ (60x 12x 30x4) |. ,; 
9380 Ib. per sq. in. 
Pi 
9 (34) 

Although the reduction in maximum stress is not 
great, it should be noted that it is obtained merely by 
a judicious reduction in shaft diameter, which im- 
proves the design without incurring any higher cost. 
By considering the matter from the point of view of 
resilience, the general effect of any change in shaft 


a 


oak cena — 


C4 
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diameter or length can usually be predicted, but an 
accurate estimate of the altered stresses resulting from 
the change can only be obtained by re-solving 
equation (13). 

The foregoing calculations assume that the whole 
of the lost kinetic energy is transformed into the 
torsional strain energy of the shafts. In practice 
there will be other strains—e.g., flexural deflection of 
shafts under gear tooth reaction—which will absorb 
some energy. The effect of ignoring such additional 
strains, however, is that the methods outlined give 
stresses which are higher than the true values and 
therefore err on the safe side. 








Water Penetration Effects in 
Lead-sheathed Power Cables.* 


In the normal course of cable manufacture it is cus- 
tomary to immerse drums of lead-covered cable in a large 
tank of water for a period of at least twenty-four hours 
before carrying out the necessary electrical tests. This 
procedure is usually according to specification, its object 
being to enable the cable to attain a steady uniform tem- 
perature, and at the same time to prove the soundness of 
the lead sheating, for should the water penetrate any pin 
holes or other defects in the latter, the electrical tests will 
be expected to locate it. It is doubtful, however, in the 
case of power cables with impregnated paper insulation, 
as to whether such defects in the sheathing will be detected 
by subsequent tests, particularly in the case of high- 
tension cable with thick insulation. This is indicated 
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by the experimental results obtained from an investiga- 
tion of the subject of water penetration carried out on 
samples of cable of varying insulation thickness which 
are given herein, and although the results cannot be 
expected to attain a high degree of accuracy there is no 
question regarding the nature of the conclusions to be 
drawn. The first experiment was carried out on a sample 
of single-core 33-kV cable, about 20ft. long, in which a 
piece of lead sheath about 3in. in length had been cut out 
of the centre. The cable was bent to the shape of the 
letter UJ, and placed in an open tank of water, the two 
ends being left exposed. Routine voltage tests, combined 
with prolonged insulation tests with direct current from 
a battery of 300 cells, were carried out daily until break- 
down occurred at the end of nearly three months. Some 
of the test results are shown in the table, and it will be 





Tasie.—Results of Tests on 0-15 square inch, 33-kV, Single-core 
Cable. 
(Thickness of Insulating Material, 0 -35in.) 
Date Insulation test. Voltage test at 50 cycles 
(immersed per second. 
in tank). —-- - - — 
1 min 5 min. Voltage. Time. Temp. 
MQ. MQ. kV. Min. F. 
24 170,000 264,800 40 15 54 
2/13 126,000 153,000 40 15 52 
20/1: 100,800 134,000 40 15 50 
13/1 82,800 105,000 40 15 50 
28/1 106,000 96,400 40 15 50° 
4/2/27 122,000 110,000 40 15 50 
8/2/27 214,000 237,800 40 15 50 
11/2/27 97,740 134,400 40 15 50° 
17/2/27 49,160 53,800 40 15 50° 
18/2/27 (Broke 10 50° 
down) 


Sum total time of 
8 h. 55 min. 


Total time of immersion, tests, 


days. 


observed that there is no indication of anything defective 
with regard to the cable insulation until at least three 
weeks have passed, and then the insulation appears to 
become somewhat unsteady. In order to shorten the time 
to produce breakdown, and thus lessen the possibility of 
weakening the insulation by protracted testing, it was 
decided to conduct further experiments with cables under 
increased water pressure. For this purpose a hydrostatic 
tube was available, but owing to the small gland the range 
of cables for comparative purposes was greatly restricted. 
Two different types of cable were employed, a single-core 
0-1 square inch low-tension cable, and a single-core, 
0-01 square inch (2200-volt) cable. Samples of these 
eables about 6ft. long were tested, the lead sheath in 
each case having a central puncture in the form of a small 
hole exposing the outer layer of insulation. Routine 








* Abstract of a paper by E. A. Beavis, published in the Journal 
of the Institution of Electrical Engineers, Vol. 68, No. 400, 
April, 1930. 





alternating-current voltage tests and direct-current insula- 
tion tests were carried out periodically in the ordinary 
way until breakdown occurred. The results obtained with 
different hydrostatic pressures are given in the curves, 
Figs. 1 and 2, which show the time required to obtain the 
first indication of faulty insulation ont also the total time 
for breakdown on voltage test. The curves are of the 
exponential type, and indicate a pressure varying inversely 
as some function of the time, and it is evident that under 
normal test conditions the time taken to show up any 
defect is likely to become seriously prolonged. This may 
occur to such an extent as to make it extremely unlikely 
that routine tests will discover the fault, and unless break- 
down takes place actually on over-voltage tests, the defect 
must remain undiscovered in the factory. If the test is 
of doubtful value in the case of low-tension cables, it is 
obvious that with the increased thickness of insulation 
present in high-tension cables the water immersion is 
absolutely useless from the point of view of testing the 
soundness of the lead sheathing. It must be conceded 
that if the water immersion test is incapable of showing up 
such defects, it is not only useless but constitutes a positive 
danger, since any water penetrating the insulation must be 
permanently sealed therein by the further manufacturing 
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processes of compounding, armouring and serving the 
lead-cased cable. Such an occurrence will probably not 
manifest itself until long after the cable is laid and in 
operation, but that it will inevitably create trouble is 
certain, whereas with cable that has not been subjected 
to the water test the chances of any such defects in the 
lead sheath showing up at a later date are remote, and 
consequently the possibilities of experiencing trouble are 
appreciably decreased. In order therefore to avoid this 
unnecessary risk, it is advisable to discontinue water 
immersion for all but the lowest voltage cables. In view 
of the fact that until recent times high-tension cables have 
been immersed in water in the lead-cased stage—and in 
many cases specifications still call for this requirement—it 
seems reasonable to suppose that some of the faults that 
develop long after the cables have been in operation may 
be attributable to this cause. 








Joints in Concrete Roads. 


THE Minister of Transport has just made the following 
announcement. 

The Technical Advisory Committee of the Ministry 
of Transport on Experimental Work has had under review 
the design and construction of concrete roads and founda- 
tions, and a detailed survey of the defects which have 
occurred on a road of fairly recent construction has been 
carried out on its behalf by the Experimental Branch 
of the Ministry. As this survey reveals in rather marked 
form one type of failure which is sometimes experienced, 
the Committee has thought it desirable to publish the 
following short description of the road and its defects. 

The road is about 3 miles in length, 30ft. wide between 
kerbs, and was constructed on a ballast bank varying 
in depth from 2ft. to 20ft. It consisted of a 2in. stone-filled 
asphalt carpet laid on a reinforced concrete foundation 
8in. thick. Before the concrete was laid, clinker was 
spread on the embankment where considered necessary 
and consolidated to a depth of 4in. The concrete was laid 
in bays 14ft. 6in. wide, extending the full width of the road 
with no centre joint, on the alternate bay system with 
the transverse joints at 90 deg. to the centre line of the 
road, bituminous sheeting being inserted at every fourth 
joint to allow for expansion and a 12in. by 8in. concrete 
beam being formed under the expansion joint. The con- 
crete was an ordinary 4:2: 1 mix by volume, a ballast 
aggregate being used and reinforcement 4-7 lb. per square 
yard was placed 2in. from the under sides of the slabs. 

The traffic carried by the road is fast, and averages 
10,000 tons per day. Much of it consists of heavy commer- 
cial vehicles. The road has now been opened to traffic 
for about two years. For about twelve months after it 
was opened to traffic no appreciable defects appeared, 
but after that period their growth was rapid, and the follow- 
ing figures show their development during the last few 
months :— 


Date of Total number 
inspection. of defects. 
March 11th ‘ ‘ .. 509 
March 19th 539 
April 2nd .. 542 
April 12th 554 
May l4th .. 574 
May 22nd 593 
May 30th .. 606 
June 3rd_ .. 620 
June 24th... 631 
July 2nd .. .. 635 


These figures show only defects which developed between 
the dates of the observations and take no account of the 
development of old defects which had been previously 
noted. Examination showed that the cracks occur at 





intervals of 14ft. 6in., or multiples of 14ft. 6in., so that 
they evidently correspond with the joints between the 
concrete slabs underneath the surfacing material. 

The appearance of these cracks in the asphalt surface 
indicates that there is movement between adjacent slabs. 
A striking feature is that, in practically every case a 
defect is at a joint and in the majority of cases those 
on the south side of the road are to the west of a joint, 
and those on the north side to the east of a joint. Since 
the direction of traffic on the south side is westwards and 
that on the north side eastwards, it seems probable that 
the formation of these defects is due to the passage of 
heavy vehicles along the road, depressing the slabs upon 
which they are riding below the level of the slabs they 
are approaching, with the result that the latter receive 
hammer blows causing ultimate failure of the concrete 
at the points of impact. So far as can be seen at present, 
there is no general failure or disintegration of the concrete 
at other parts of the slabs other than at the joints, and 
it seems fair to assume that had the joints not been present, 
or had there been no movement on this account, the 
concrete would have carried the traffic quite satisfactorily. 

The investigation into this case is not yet complete, 
and it is hoped that in conjunction with the Highway 
Authority concerned it may be possible to open up some 
of the joints and determine (1) the exact position of the 
concrete beams under the expansion joints and how they 
are behaving; (2) what subsidence-—if any-——has taken 
place at the joints, and (3) the characteristics of the 
concrete where failures have occurred and otherwise ; 
and also to collect information as to any special features 
of drainage, height of embankment, flooding, &c. The 
Committee, however, feels that the issue of these details 
on this particular cause of failure should be made as 
early as possible so that those responsible for the construc 
tion and maintenance of concrete roads can bring their 
experience to bear upon the problem 

It has been definitely established that slabs of concrete 
curl up and down with changes of temperature, and that, 
therefore, the edges tend at some periods to lose contact 
with the subsoil and become unsupported. That would 
tend to give rise to the conditions which have been observed 
on this road, but is unlikely to account for such extensive 
defects in so short a time. In this connection it must 
be borne in mind that the road is mainly built on embank- 
ment, that unequal settlement of the subsoil has probably 
taken place, and that the settlement at the joints has been 
accentuated by deflection of the slabs by specially heavy 
and fast-moving traffic. 

The most economical way of overcoming movement of 
the slabs at the joints, specially when they are laid in 
made ground, is a matter well worthy of close investiga- 
tion. 

The remedy may be in thickening the slabs either at 
the joints or as a whole, or by the use of beams or of 
interlocked joints. To obtain further information upon 
the last-mentioned expedient the Experimental Branch 
of the Ministry has collaborated with Mr. Robinson, the 
County Engineer of Surrey, with a view to the testing of 
certain types of interlocked joints on the section of the 
Chertsey Arterial road leading from Kew-road to the new 
Richmond Bridge, and a description of these experimental 
joints will shortly be published. 








SIXTY YEARS AGO. 


Was it legitimate in warfare to make use of explosive 
bullets against troops ? We debated the point in our issue 
of August 5th, 1870, for it was rumoured that the Prussians 
were providing explosive bullets for their Gatling guns. 
The public conscience, we noted, was opposed to the use 
of explosive bullets, the employment of which was stigma- 
tised as an inhuman mode of killing men. An International 
Congress at St. Petersburg had debated the subject and 
had by a majority vote pronounced in favour of limiting 
the size of explosive shell to about 140z. Meantime, 
Monsieur Pertuiset had invented a new explosive material 
for charging shells. We had witnessed trials made with it 
against condemned horses. The projectiles were bullets 
fired from Adams service revolvers, the explosive bursting 
charge being contained in a cylindrical cavity in the head 
of the bullet. They proved thoroughly effective, but we 
were not convinced that they were greatly more destruc- 
tive than plain bullets fired from the same weapon. 
While we debated this somewhat academic point, the 
Prussians and the French were getting to grips. Our Paris 
correspondent reported that Marshal Le Boeuf had given 
instructions for the organisation of the service of the rail- 
ways in the enemy’s country when the army had entered 
it. Other French engineers had been given a tricolour 
band to wear on their left arms, and had been organised 
as a Pontoon Corps to re-establish railways, bridges, or 
roads cut or destroyed by the enemy, presumably when 
they retreated. There was, however, to be no retreat by 
the Prussians, and France’s one success across the German 
frontier—at Sarrebruck on August 2nd—had already been 
achieved. Even at that early date in the campaign 
impartial observers perceived that France was not as 
ready for war as her rulers pretended. We quoted from a 
letter received from an Oxford gentleman who reported 
that so far the Prussians had, out and out, had the best of 
the shooting. Nothing, he said, could be worse than the 
chassepot at short ranges. He had seen Frenchmen 
spitting on their cartridges, sticking their fingers in their 
guns, and otherwise giving every sign that after a few 
rounds the chassepot became so foul that they did not 
know how to deal with it. In this country opinion was 
strengthening that we would have to join in the war. 
Preparations with that outcome in view were being made. 
The dockyards and Woolwich Arsenal were working under 
great pressure. Gun makers had been recalled from holiday 
and at Birmingham and London the small arms factories had 
been ordered to use all their available resources to manu- 
facture breech-loaders and to convert Enfield rifles into 
breech-loaders. The War Office had decided that every 
man in the Regular Army was to be supplied with a 
weapon of the new type, and there was talk even of serving 
out breech-loaders to the Militia and Volunteers. The 
London Volunteers, we read, were in ecstasies at the 
prospect of throwing away their old “ pop-guns "’ and 
receiving in their stead Snider or Martini-Henry rifles. 
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Precision Measurement of Liquid 
Pressure. 


Tae simplest means for pressure measurement is that 
which depends on the height of a column of mercury 
supported by the pressure to be measured. One advantage 
of using a mercury column is that the observer is not asked 
to take anything on trust. With the aid of a foot rule he 
can check the reading and readily convert it into pounds 
per square inch or any other unit with the aid of a table of 
equivalents. For the measurement of pressures up to 
40 lb. or 50 lh. per square inch, the mercury column, if 
properly made and correctly used, may be considered an 
absolute standard, as there is no great difficulty in using 
a column of moderate dimensions at a standard tem. 
perature—usually 62 deg. Fah. 

For higher pressures the matter becomes more com- 





Fi@. 1 FIG. 2 











= 


FIG. 4 FIG. 5 














only necessary to make a slight allowance for the variations | 
of the temperature of the mercury from that at which the | 
scale was calibrated and attested, namely, 62 deg. Fah. | 
This allowance can easily be made with the aid of a table | 
of corrections provided near the instrument. 

The mercury column is accommodated in a tower built 
specially for the purpose, and the scale can be read with | 
great precision at any point by means of a telescope and | 
travelling oblique mirror. Compressed air from a cylinder | 
is used for working the column. The air is first reduced to | 
300 Ib. per square inch in a container and finally regulated 
by means of a needle valve. 


DEADWEIGHT TESTERS. 

In deadweight testers the pressure of a liquid, usually oil 
or glycerine, is balanced by the weight of a loaded piston 
floating in a cylinder. In its simplest form the deadweight 
tester consists of a cylinder and piston only—Fig. 1—the 
bottom of the cylinder communicating with a connection 
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Fics. 1 TO 6—TYPES OF DEADWEIGHT TESTERS 


plicated, as it is difticult to keep a tall column at a uniform 
temperature, and the effect of temperature changes on the 
scale, glass tube, and mercury have to be taken into con- 
sideration. The zero check also offers considerable 
difficulty. That it is possible to construct a highly efficient 
mercury column for higher pressures has been proved by 
the Budenburg Gauge Company, Ltd., Broadheath. This 
company has fitted up a standard mercury column at its 
works for pressures up to 300 lb. per square inch. The 
instrument has scales of “ Invar”’ steel attested for 
accuracy by the National Physical Laboratory. The 
scales are engraved in five values, viz., inches of mercury 
{true inches), pounds per square inch, kilogrammes per 








Fic. 7—2000 LBS. PER SQUARE INCH 


square centimetre, atmospheres and feet of water. The 
zero setting arrangement is very accurate. It is easily 
manipulated by raising or lowering a large cylindrical 
mercury container by means of a sensitive hand gear. 
There is a mirror scale to observe the zero and an elec- 
trical arrangement to give an audible signal when the 
zero is correct. Provision is made to indicate and record 
the temperature of the mercury in the large container and 
at five different points along the scale. 

Repeated tests have proved that considerable time 
elapses before the mercury, rising in the glass tube, takes 
the temperature of the surrounding atmosphere. The tem- 
perature under consideration, therefore, during any indi- 
vidual test is that of the mercury in the container, and it is 


TESTING MACHINE 


for carrying the gauge to be calibratea and tested. To use 
this type the cylinder and connecting tube are filled with 
oil up to a certain level. The piston is then inserted and 
the weights laid on the top. This type is now only used 
occasionally for quite low pressures. 

When calibrating large gauges, it is often necessary to 
lock a certain quantity of oil in the gauge by closing the 
cock, and then lift out the piston in order to replenish the 
oil in the cylinder. Modern deadweight testers are made, 
therefore, combined with a screw press and oil reservoir or 
filling cup so that the oil can be replenished without 
removing the piston—Fig. 2. By means of this screw 
press the pressure can easily be regulated for carrying out 





Fic. 8--6000 LB. PER 


tests of gauges at intermediate pressures and also for testing 
or calibrating gauges against a higher pressure than that 
for which weights are available after the deadweight 
portion has been cut off. 


In every deadweight tester it is necessary for the piston 
to be rotated freely in the cylinder to eliminate friction. 
It then exerts on the liquid a pressure equal to its total 


load applied over an area equal to its cross section. It is, 
of course, an essential condition that the piston should be a 


very close fit in the cylinder and that it should rotate 


freely while readings are being taken. The leakage of oil 


past the piston must be very small, otherwise the pressure 


will drop. In practice it would be inconvenient to use a 
piston as large as 1 square inch, as the weights would be 


excessively heavy and clumsy. For the testing of low 
pressures piston areas are usually of the order of 4 square 
inch. With such a piston the weight required to balance 
100 Ib. per square inch would be 12}1b. For higher pres- 
sures the piston areas decrease to the minimum practical 
area of one-hundredth of a square inch. 

Before entering into details of the types of deadweight 
tester available, it should be pointed out that instruments 
of this kind form the only true and permanent pressure 
standards available in a convenient and flexible form. 


| Their accuracy can be checked at any time by callipering 


the piston and checking the weights, and if handled with 
reasonable care they last a lifetime without expenditure. 

Deadweight testers with the weights placed directly on 
top of the piston are not suitable for pressures exceeding 
about 2000 Ib. per square inch, as the weights become too 
unwieldy and are apt to pile up more or less out of centre. 


| This action is liable to cause excessive friction or damage 


to the piston. 

To overcome this difficulty various methods have been 
tried, such as a piston loaded by weights suspended on a 
lever acting on the piston—Fig. 3—or weights carried on a 
stirrup hung directly on the piston—Fig. 4. These 
arrangements suffer from the drawback that it is difficult 
to rotate the piston. A more interesting development is 
the differential type deadweight tester—Fig. 5—with « 
piston having two diameters, the effective area of which is 
the difference between the sectional areas of the two 
portions. In this type the weights are suspended from the 
bottom of the piston and the limit is reached at a pressure 
of about 4 tons per square inch. 

To measure still higher pressures the above-named liquid 
pressure of 4 tons per square inch has been used to load 
the large end of a second differential piston with an 
effective piston area of 4 square inch, so that a maximum 
pressure of 32 tons per square inch is produced—Fig. 6. 

The objections to the differential piston are the extreme 
difficulty of producing pistons and cylinders of a sufficiently 
high degree of accuracy, and the fact that the arrangement 
gives two leakage areas instead of one. In the double 
apparatus—Fig. 6—the disadvantages are increased and, 
in addition, the combination is cumbersome and costly, 
requiring two large screw presses and three or four men to 
operate them. 

The differential piston type is much favoured on the 
Continent, and, as a matter of fact, the double apparatus 
was until recently the only standard available for calibrating 
high-pressure secondary standard test gauges up to 32 tons 
per square inch. 

We have recently had an opportunity of inspecting « 
range of precision deadweight testers designed and made by 
the Budenberg Gauge Company, Ltd., Broadheath. Fig. 7 
illustrates one such tester suitable for pressures up to 
2000 lb. per square inch, fitted with a screw press, an oil 
reservoir, and connections for testing two gauges simul- 
taneously. Fig. 8 shows a tester adapted for pressures up 
to 6000 Ib. per square inch. In this tester a special design 
of piston and cylinder and a novel method of carrying th« 
weight have been used on the suggestion of the National 
Physical Laboratory. The area of the piston is -02 square 
inch. It is of glass-hard special alloy steel ground and 
lapped to within a few hundred thousandths of an inch of 
its nominal diameter—-15957in. The weights are carried 
on a dome supported by a ball joint head on the top 
of the piston. The ball allows the dome and weights 
to oscillate very slightly so as to avoid all side stress on the 
piston, whilst ensuring that the force of the weights is 
applied coaxially with the piston. 

In Fig. 9 there is illustrated a precision high-pressure 


SQUARE INCH TESTING MACHINE 


tester for pressures of 5 or 10 tous per square inch. The 
deadweight part proper shown on the left consists of a 
pedestal of forged steel on a gun-metal base fitted with a 
release valve. The pedestal carries a stout pillar of steel 
into the top of which is screwed the cylinder. The cylinder 
is made of crucible cast steel, hardened and lapped to a 
high degree of accuracy to fit the piston with the minimum 
of clearance. The piston is made of special alloy steel, 
glass hard and ground and lapped to a high degree of 
accuracy as regards diameter, roundness and straightness. 
The piston has a sectional area of -02 or -01 square inch, 
according to the range of pressure for which the machine is 
intended. It is fitted with a head and ball socket to sup- 
port the weight carrier. This weight carrier is loaded with 
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a small balance weight to give a round starting figure, say, 
250 lb. per square inch. The carrier, balance weight and 
additional annular weights are machined all over and 
calibrated to within half a grain deadweight. The screw 
press body is of forged steel ; into it at the back is screwed 
a cylinder of fine crucible steel, accurately bored, hardened 
and lapped to fit the plunger, which is also hardened, 
ground and lapped. The plunger is pressed into the 
cylinder by an acme-threaded screw of chrome-nickel 
steel rotated from the front in a stout bridge of polished 
steel supported by steel pillars screwed into the main body 
of the press. The thrust of the spindle is taken up by a 
bearing in the main body. On the spindle is threaded a 
second and movable bridge of polished steel, which, by 


means of two stout rods, acts on a third bridge to which the 





Fic. 


plunger 1s fixed. When the spindle is rotated clockwise 
by the hand wheel the loose bridge at the back is pulled 
forward, pressing the plunger into the cylinder and vice 
versa. The filling pump fitted on the right gives an initial 
pressure up to 500 lb. or 1000 lb. per square inch. This 
pump has a gun-metal body, steel piston, connecting link 
and lever. It is flanged to connect with a shut-off valve 
attached to the side of the main body. The pump draws 
its oil through a concealed pipe, underneath the base, from 
an oil container mounted at the back. The oil released by 
the valve on the base of the deadweight column is auto- 
matically returned to this container. A special feature of 
the design is that all the main parts are secured to the base 
from underneath, the object being to keep the apparatus 


®>-5 TO 10 TONS PER SQUARE 


easily be produced. The oil is drawn by the pump from a 
container at the back. There is a valve on the right to 
control the filling and a main shut-off valve on top of the 
body of the press to hold the pressure in the deadweight 
portion whilst the cylinder is refilled, as is required when 
the capacity of the vessel under test is large. In the 
ordinary way when a pressure gauge with a tube of normal 
capacity is being tested a pressure of 42 tons per square 
inch can be reached comfortably with about three-quarters 
of the stroke of the press plunger. There is a connection 
on top of the body of the screw press to take the gauge 
or any other vessel to be tested. The base of the dead- 
weight gauge is fitted at the left with a release valve to 
return the oil to the container after the test. 

A stout tall steel pillar is mounted on the base, into the 





INCH TESTING MACHINE 


top of which is screwed the cylinder. The piston of this 
tester is claimed to be perfect. It has been tested and 
measured at the N.P.L. and found to be accurate to within 
one hundred thousandth of an inch of the nominal dia- 
meter, the nominal diameter being 0- 11284 and the certi- 
fied mean diameter at 62 deg. Fah. 0-11285. The measure- 
ments were taken over the cylindrical surface, five along 
each of two generator lines spaced at 90 deg. to each other. 
It was found that the surface was truly cylindrical to within 
0-00002in. The fit of the piston gives the closest possible 
approximation to ideal conditions, namely, an extremely 
fine film of oil of thickness flowing the 
eylinder and piston when the latter is rotated and the 
consequent elimination of all friction caused by metallic 
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American Engineering News. 


Pulverised Pitch for Fuel. 

As a result of three years’ experimental service 
the Newport dye and chemical works have now three 
water-tube boilers working on pulverised pitch in com 
bination with pulverised coal. For an electrical demand 
of 1,200,000 kWh per month about 40 per cent. is generated 
as a by-product of the low-pressure process steam require 
ments, the remainder of the electrical load being purchased 
There are eight Stirling boilers of 4000 square feet heating 
surface working at 200 lb., and having a load of 110,000 Ib 


of steam per hour in winter or 90,000 lb. in summer. In 
the engine-room are turbine generators of 1000 kVA 
capacity, three steam-driven air compressors of 1500 


cubic feet capacity, two ammonia compressors of 250 and 
150 tons capacity on a brine circulating system, and one 
50-ton compressor on an ice-making plant. Underfeed 
stokers were used originally, but pulverised coal was tried 
experimentally in 1925 and showed material gains in 
capacity and efficiency. Later, a boiler was converted for 
using pulverised fuel, and the fuel was a pitch residue from 
a coal tar distillation plant. This material is ideal for us« 
in pulverised form, as it has a high calorific value of 
16,071 B.Th.U. per pound, with absence of ash and 
moisture, but its low melting point of 260 deg. Fah. makes 
it unsuitable for stoker fuel. The pitch has about 49-91 per 
cent. volatile matter; fixed carbon, 49-74; ash, 0-35; 
and moisture, none. As the supply of pitch is limited, 
other boilers work on pulverised coal. Trouble caused by 
the inability of the impact crushers to deliver a uniformly 
fine product was overcome by the installation of a ring-roll 
crusher, the product of which will pass a jin. mesh. In 
fineness the coal from the mills averages 60 per cent. 
through 200-mesh, 85 per cent. through 100-mesh, and 
96 per cent. through 50-mesh. The mills require about 
23 kWh per ton of coal pulverised. 


Gas Engines of 6600 kW. 


Two large gas engines have recently been installed 
at the South Chicago station of the Illinois Steel Works. 
Each engine is of the four-stroke cycle, double-acting, 
twin tandem type, with four cylinders 60in. by 64in., 
driving on opposite ends of a shaft carrying a generator 
of 6600 kW. The speed is 83 revolutions per minute. 
These machines are horizontal, with an overall length of 
60ft. With the six other smaller machines of the same 
type previously in use the capacity of the station is 
28,200 kW, and a third large engine will bring the total 
up to 35,000 kW. Blast-furnace gas of 92 B.Th.U. is 
used and is controlled by a valve gear which regulates both 
the gas and air, throttling them as they enter the annular 
mixing chamber so as to give a high velocity and thus 
effect a thorough mixing of the gas and air before admission 
to the cylinder. A governor regulates the quantity of air 
per charge, but only through the operation of a pilot on 
a hydraulic relay, this device furnishing sufficient power to 
operate the mechanism for varying the timing and lift of 
the gas admission valves. Starting is effected by com- 
pressed air at 200 Ib. pressure to each cylinder, two minutes 
being sufficient to bring the engine up to normal speed, 
synchronise it and give it the normal share of the station 
load. Each engine weighs about 2000 tons and at maxi 
mum load it consumes 1,000,000 cubic feet of gas per hour, 











Fics. 10 AND 11 


clean and tidy and to avoid projecting screw heads or 
bolts round which grime could collect. 

A tester designed for pressures up to 42 tons per square 
inch is shown in Fig. 10. This machine is similar in prin- 
ciple to the tester described above, but every detail has 
been specially developed to suit the enormous pressure 
which has to be measured. The body of the screw press 
and the base of the deadweight gauge are forgings of high- 
tensile alloy steel specially treated to obtain density and 
toughness. The screw of the press is geared down at a 
ratio of 2-5: 1. The hand wheel is 36in. in diameter over 
the spokes. The cylinder of the screw press is made of 
carbon steel, hardened and lapped, and the piston of special 
alloy steel. The diameter is 12-5 mm. and the stroke 
120 mm. The filling pump fitted at the back—see Fig. 11— 
is made entirely of forged steel finished bright all over. 
The valves are spring loaded. By means of the pump 
initial pressures up to 6 or 7 tons per square inch can 


FRONT AND REAR VIEWS 








Or 42 TONS PER SQUARE 


contact. When the system has been perfectly cleared of 
air by rotating the piston and weights for a considerable 
period, the weights, after being set in motion, will revolve 
for several minutes under the full pressure of 42 tons per 
square inch. As the effective lift of the piston is only 4in. 
and the volume of oil required’to float the piston is 
1/,s00th of a cubic inch—i.e., the volume required to raise 
it from the position of rest to the level of the working 
height—the actual leakage of oil is extremely minute even 
under the enormous pressure of 42 tons per square ineh. 








AN extensive report on tests made on composite beams 
and slabs of hollow tile and concrete by the American 
Bureau of Standards has just been issued by the Superin- 
tendent of Documents, Washington, price 15 cents: 





INCH TESTING MACHINE 


developing 11,000 brake horse-power. The crank pins are 
30in. by 27in.; crosshead pins, 2lin. by 26in.; main bear- 
ings, 40in. by 64in.; shaft, 43in.; with 26ft. 90-ton fly 

wheel and 65-ton rotor. With the third 6600-kW engine 
and six 4500 H.P. gas blowing engines now under con 

struction these steel works will have seventy-seven gas 
engine units with a total capacity of 270,000 horse-power. 








THE serious floods in the Whitby district last week 
remind us that the Whitby and Pickering Railway is 
one of those which will shortly celebrate its centenary. 
It was opened from Whitby to Grosmont on May 15th, 
1835, and thence to Pickering on May 26th, 1836. Except 
for a self-acting incline north of Goathland it was worked 
by horses until 1847, when the road was remodelled and 
made suitable for locomotive traction. 
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A Seven-Stage Gas Compressor. 


THe noteworthy development which the nitrogen 
industry has undergone during the last few years, and the 
great national importance which has been attached to it 
by various countries, has aroused much interest in the 
machines employed in that industry. Among the large 
machines, the gas compressors are predominant, and 
notably the ‘“ hyper-compressors,” i.e., compressors 
working at a final pressure of about 1000 atmospheres. 
The development of these machines dates back to the 
pioneer work of Georges Claude, who was the first to 
recommend the use of very high pressures for ammonia 
synthesis. With noteworthy erergy, at a time when 
makers of machinery still fought shy of the subject, he 
strongly urged getting to work with a view to obtaining a 
mastery of such super-pressures. Until a few years ago 
the appliances were only large enough for laboratory pur- 
poses ; but, in the course of time, the units have gradually 
increased in size until nowadays the leading engineering 
works have got so far as to be able to build hyper-com. 
pressors up to the largest capacities without any difficulty 
whatever. 


Sulzer Brothers, Winterthur, took up the technical 
development of machines of this description some three 
years ago and introduced a novel type, starting from the 
basis of their large gas compressor for pressures up to 
300 atmospheres. These machines are constructed with 
as Many as six compression stages, and, from a theoretical 
point of view, it would be sufficient to add a further stage 
to the 300-atmosphere machine, in order to obtain a 
pressure of 1000 atmospheres. The dimensions of the 
extra cylinder would not by any means be unduly large, as 
gas at 300 atmospheres has a very small specific volume. 
The extra power necessary would also be very moderate, 
the increase being in proportion to the logarithm of the 
pressures. In actual practice, however, there is a great 
differénce between working at a pressure of 300 atmospheres 
and at 1000 atmospheres, since the gas at the higher 
pressure is so dense and heavy and so changed in its 
chemical characteristics, t.e., with regard to attacking the 
material of which the compressors are made, that it was 
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necessary to consider special methods of construction to 


cope with the altered circumstances. 

The fundamental characteristic of the Sulzer hyper- 
compressor is the vertical arrangement of the cylinders 
for the sixth and seventh stages; these cylinders are 
operated hydraulically by means of columns of oil, and are 
referred to in the following description as hyper-stages, for 
brevity. Embodied in this arrangement is the idea of 
regarding the hyper-stages as more or less separate 
machines, both constructively and also from a practical 
working point of view. The design may be seen in the view 
above, which shows a machine recently supplied to the 
Compagnie de Béthune, Bully-les-Mines. This com- 
pressor is designed to deal with an effective suction intake 
of 4000 to 4500 cubic metres per hour at a final pressure of 
1000 to 1100 atmospheres. It is driven by a three-phase 
motor of the fly-wheel type, mounted on the shaft, the 
motor delivering a constant output of approximately 
2000 H.P. at the normal speed of 122 revolutions per 
minute. Two such units have been laid down for the time 
being, but additions are in contemplation. The machine, see 
page 120 and Fig. 1, has a two-throw crank shaft, the first 
three stages being operated by one crank, and the fourth and 
fifth, together with the primary oil cylinder, by the other. 
All the horizontal cylinders are fitted with detachable and 
interchangeable cast iron liners having the Sulzer type of 
fixing flange in the middle, so that expansion may take 
place freely towards both ends. The jackets are made in 
two parts, thus rendering the water chambers accessible 
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at all times for cleaning, and also obviating as far as 
possible any indeterminate stresses in the cylinder walls, 
as would be the case with integral cooling jackets. The 
first and second stages, which are those having the largest 
bores, have dise pistons which float on the piston-rods and 
therefore cannot cause uneven wear on the cylinder walls. 
The piston-rod is made in two parts with a knuckle-joint 
connection in a slipper between the cylinders. Metallic 
packing of the Kranz type is used for all horizontal glands. 
Spring-loaded ring valves are used up to and including the 
fifth stage, their construction being of the ordinary and 
well-known type ; their chief characteristic is small weight, 
which enables them to operate silently and dependably 
even at a comparatively high rate of speed. The valve 
seatings may, if necessary, be divided up into a number of 
interconnected rings, which provide an opening of large 
cross section with a very small lift. Breakage of the 
valves is infrequent and the wear slight. 

Mention should also be made of the four bearings for 
the crank shaft in two forked frames. Both the double 
cranks, as well as the entire gearing, are enclosed in an 
oil and dust-proof casing, lubrication being effected auto- 
matically from a large oil container in the base which is pro- 
vided with an interchangeable filter arrangement. Oil 
circulation is maintained by means of a gear pump driven 
direct from the shaft. A separate forced lubrication 
reciprocating pump supplies oil to the cylinders and glands. 
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until the attendant has been able to stop it. The plungers 
are connected by means of flanged couplings to the piston- 
rods of the secondary oil pistons, whilst the gas cylinders 
themselves are placed in the frame from above ; dismount- 
ing these cylinders is therefore very easy, as the cylinders 
with plungers and glands may be lifted out from the top 
by a crane after undoing the coupling bolts and fixing 
bolts in the cylinder frame. In the same way, a replace- 
ment cylinder, made ready previously, can be fitted in, so 
that the duration of any interruption of operation as a 
result of changing plungers can be reduced to less than an 
hour. A dismantled cylinder, with plunger and gland, may 
then be reconditioned at leisure at the bench, and the 
cylinder kept available for the next change-over. Much 
greater difficulty is naturally encountered when changing 
a cylinder in a machine with all cylinders arranged hori- 
zontally, and this is a drawback which must be reckoned on 
in machines with a purely mechanical system of operation. 
It should be mentioned, incidentally, that it is quite 
easy to arrange matters in such a way that the hydraulic- 
ally operated cylinders can be disconnected from the rest 
of the machine while at work, and brought to a standstill, 
and that, without any interruption in working, a spare 
machine having only hyper-stages can be brought into 
operation. A combination of this description has already 
been tried in practice, and has given very good results. 
Nevertheless, it constitutes a certain amount of complica- 
tion in working. 

The hyper-cylinders are made of a specially tough 
Siemens-Martin steel, and are of the typical mushroom 
form, as will be recognised from the sectional drawing, 
This form corresponds approximately to a body of uniform 
strength. The mushroom head contains the valves and 
the great thickness of the walls provided there is necessary 
owing to the weakening of the material by the radial 
arrangement of the valve borings. A cooling jacket is 
not considered necessary, but it can easily be fitted if 
required by special circumstances. On the other hand, 
the plungers are intensively cooled by water which is 
conducted through a central bore and run in and out by 
means of pipes in the usual way. Cooling is augmented 
by an ample circulation of oil in the front gland, which is 
constructed in such a way that the plunger moves in a 
continuous bath of cold oil. 

The stuffing-box—shown in detail in Fig. 3—is fitted 
with flexible throat elements—four for the sixth stage 
and five for the seventh stage. The elements are fitted 
singly in steel chambers, and their angles, which vary 
from element to element, are arranged so that the drop 
in pressure inside the packing itself gives, as far as possible, 
an even tightening up of all the elements. There 
a bronze guide bush above the throat elements, which 
guides the plunger, keeps all large impurities from the ele- 
ments, and also serves to take up a portion of the reduction 
of pressure. The front gland is situated lowest of all. 
It likewise contains flexible packing elements, and serves 
mainly as an oil scraper, as well as for cooling the plunger 
by means of a circulation of cool oil. Lubrication of the 
actual packing is effected in several places, which are con- 
nected to corresponding delivery pistons of the high- 
pressure oil pump, and the arrangement is such that the 
oil supply to each individual lubrication point can be 
accurately controlled at all times. It will readily be 
understood that good lubrication of the glands is extremely 
important, and experience has confirmed this view. 

In the whole scheme of development of the gland very 
special care has been devoted to arranging the components 
in such a way that each individual element can be checked 
accurately in fitting so far as exact centering is concerned. 

The main characteristic of the valves for the highest 
pressures is the valve head without a guide. Anyone 
who has had an opportunity of inspecting a valve which 
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Fic. 1-—-SECTIONS THROUGH THREE STAGES 


The chief item of interest in this machine, however, is 
to be found in the two hyper-stages, as already mentioned ; 
they are shown in section and elevation in Fig. 2. The 
primary oil cylinder A is fitted between the frame and the 
cylinder for the fourth stage on the high-pressure side of the 
machine—see page 120—whilst the secondary oil cylinders 
BC, Fig. 2, stand one at each side of the primary oil 
cylinder, with the gas cylinders of the sixth and seventh 
stages arranged vertically on top. The arrangement is 
kept as compact as possible, so as to obtain a short column 
of oil. An oil pipe of ample size runs from each side of the 
primary oil piston to below each of the secondary pistons, 
in such a way that the motion of the primary system is 
transmitted direct to the secondary pistons by means of 
hydraulic columns. Unavoidable loss of oil through 
leakage, blowing off of valves, or the limitation of the 
stroke, as mentioned below, would shorten the column and 
thereby tend to make transmission of movement inexact ; 
such loss is compensated automatically by a supplementary 
feeder pump after each stroke. Each side of the trans- 
mission column is rendered safe from excessive stress by 
the provision of safety valves. Should a plunger stick for 
some reason or other no damage will be caused to the 
machine, as would be the case with a purely mechanical 
means of operation, as the appropriate safety valve would 
open and the oil pressure column would collapse; in 
other words, after the plunger concerned has stopped 
working the machine can run on safely for some time, 1.¢., 





has just been taken down will at once recognise the advan- 
tages of the type of valve without a guide. With the Sulzer 
valve the valve head hangs on the spring, and as long as 
the spring is free to move, even an encrusted valve will 
act properly. The place of contact on the valve seating 
alters with each stroke, as the valve head operates with 
a dancing movement. As a result, on the one hand, 
mechanical impurities are automatically removed from the 
seating surfaces, and, on the other hand, the valve seating 
does not wear the valve head, which means that the valve 
is preserved much better. The stroke of the valve can be 
adjusted as required by suitable formation of the valve 
stop, which, at the same time, serves as a spring guide. 
The arrangement of the inlet and outlet valves for the sixth 
and seventh stages is shown in Fig. 4. 

A further characteristic of the Sulzer hyper-compressor is 
the delimitation of the stroke of the plungers for the sixth 
and seventh stages. This permits of the stroke of the plunger 
being adjusted, which is technically equivalent to regula- 
tion by altering the clearance. If the limitation of stroke 
is shifted downwards, the plunger at the top of its stroke 
is lower and the cylinder affected thereby operates with 
an increased clearance. The reverse holds good in the 
case where adjustment is set for a greater stroke. By 
this means the utmost consideration can be extended to 
new conditions by altering the output. To enable the 
stroke to be altered, the secondary oil cylinder is provided 
with a number of oil outlet channels, which are opened 
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or closed by the secondary piston. These channels dis- 
charge into an oil reservoir through a slide valve which can 
be adjusted by hand. The number of channels opened 














— 7 WY —— 
| 
— 
{ o 
| 
— 
WY 
j | 














Tre Enginece 


FiG. 2--HYPER -STAGES OF 


depends upon the setting of this valve, and the piston, 
in its movement upwards, comes to_ a stop as soon as the 
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Fic. 3--STUFFING Box 


first open channel is reached. The arrangement is illus- 
trated in Fig. 5. 
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Fic. 4--VALVE HEAD AND VALVES 


A fine adjustment of this description could hardly be 
obtained by any other means—certainly not in such a 


simple way—especially in the case of compressors with a 
purely mechanical gearing. This method of regulation, 
| therefore, still further justifies the adoption of hydraulic 
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SEVEN-STAGE COMPRESSOR 


operation, which, at first sight, might be objected to as a 
complication of the machine, but which, on closer inspec- 
tion, turns out to be, in fact, simple, certain in operation 
and possessing a number of important technical advan- 
tages. 

The two hyper-compressors at Béthune have been in 
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| service since the beginning of this year. The pressure 
| of 1000 atmospheres was attained without trouble by 
| both machines, so that they could at once be put in 


| continuous service at full load. Measurements taken at 





the official trials showed that each compressor handled 
4534 cubic metres of mixed gases per hour—reduced to 
15 deg. Cent. and 760 mm. Hg.—the net power required, 
as measured at the shaft, being 2056 B.H.P. The suction 
volume is, therefore, about 12 per cent. more and the power 
required about 2} per cent. less than guaranteed. 

Finally, it has now been proved that with these machines 
the guarantee of not having to stop the compressor for 
more than 5 per cent. of the time during 3000 normal 
working hours has been considerably improved on, since 
the time stopped in continuous service amounted to leds 
than 1 per cent. of the total. 








A Noteworthy Dutch Motor Liner. 


Own Friday of last week, July 25th, we were invited by 
Messrs. Escombe, McGrath and Co., the London agents 
of the Rotterdam Royal Mail Line, to inspect at South- 
ampton the company’s latest motor liner “ Baloeran,”’ 
which has been specially designed for the owners’ service 
to Singapore and the Netherlands East Indies. The party 
included representatives of shipping and shipbuilding 
interests, and the same evening the “ Baloeran "’ left South- 
ampton on her second voyage to Batavia. The new liner 
is a twin-screw motor ship of 17,000 gross tons, and is 
propelled by twin screw Schelde-Sulzer two-stroke, 
single-acting oil engines, having a total designed output 
of 14,000 S.H.P. The ship was built at the Fijenoord 
yard in Rotterdam to the drawings of the Royal De 
Schelde Company, of Flushing, which firm also constructed 
the propelling machinery under licence from Sulzer Bros., 
of Winterthur. The overall length of the “ Baleoran ”’ 
is 574ft., with a beam of 70ft. outside the frames, and a 
depth to the main deck of 44ft. Her summer load draught 
is 28ft. 4}in., and the corresponding deadweight carrying 
capacity is 8740 tons, representing a hold capacity of 
370,000 cubic feet. A very complete equipment of electric 
cranes is provided for handling the cargo. 

The ship has a cruiser stern, and with her single short 
funnel and her two pole masts she presents a pleasing 
appearance. An interesting feature is the increased width 
of the promenade deck, which has enabled a very generous 
arrangement of public rooms and deck spaces to be pro- 
vided. Having in view the tropical service in which the 
ship is engaged, the rooms are all light and airy, and a 
pleasing effect has been obtained by schemes of con- 
cealed lighting, and an effective use of the staircases con- 
necting the different decks. On the boat deck there are 
large clear spaces for sports and an open-air swimming 
bath is provided. There is cabin accommodation for 236 
first-class and 280 second-class passengers, in addition to 
third and fourth-class passengers. 

We noted with interest that some of the lifeboats are 
arranged for propulsion by hand on the Fleming principle, 
whilst there are also the usual motor lifeboats with 
wireless equipment. The navigation equipment includes 
a Sperry gyro compass, with an automatic steer- 
ing device, and a Langevin-Florisson echo-sounding 
machine. The steering gear was supplied by Brown’s, of 
Edinburgh, and is of the hydraulic electric type. We 
found the engine-room to be particularly well laid out. 
The two main motors are ten cylinder engines, having a 
cylinder bore of 760 mm. and a stroke of 1340 mm. They 
are designed to run at a normal speed of 93 r.p.m., and the 
maximum speed is 104 r.p.m., corresponding to the full 
output of 7000 S.H.P. for each engine. The starting and 
manceuvring controls are neatly arranged at the forward 
end of the engine. For the scavengng air there are two 
electrically driven Brown-Boveri blowers, and the power 
for the auxiliary machinery and the lighting of the ship 
is provided by four 510-kW Schelde-Sulzer, six-cylinder 
generator sets, driving Smit 220-volt dynamos. The 
engines have a cylinder bore of 380 mm., with a stroke of 

60 mm. and run very silently and free from vibration 
at 180 r.p.m. For lighting the 220-volt current is trans- 
formed to 110-volt current by two 150-kW rotary con- 
verters. The engine-room auxiliary machinery includes 
the usual complement of pumps and auxiliary air com- 
pressors, and we noted that Sharples centrifugals were 
used for both fuel and lubricating oil. 

Two of the fuel tanks serve the purpose of anti-rolling 
tanks on the Frahm system, with a cross air connection 
and regulating valve, and we were given to understand 
that on the last voyage through the Indian Ocean, when 
rough weather was encountered, with waves broadside on, 
the ship proved exceedingly steady, and only rolled 
4} deg. to either side. In order to use the waste heat from 
the exhaust gases, a large tubular exhaust gas boiler is 
fitted, and is available for either or both the main and 
auxiliary engine exhausts. It supplies low-pressure 
steam for heating the salt and fresh water and for use in 
the kitchens. 

On her full power trials the machinery developed 
16,900 I.H.P. at 99 r.p.m., corresponding to a ship's speed 
of 18-8 knots, and the fuel consumption from the main 
engines alone was 0-31 1b. per I.H.P. hour, or about 
0-375 lb. per 8S.H.P. hour. A feature of the installation is 
the high economy of the engines at all speeds from 16} 
to 19 knots. A sister ship to the “ Baleoran,”’ which is 
named the “ Dempo,” is now under construction in 
Holland, and will be commissioned early next year. The 
new liners will operate with the existing motor liners 
“Sibajak’’ and ‘“‘Indrapoera”’ and the steamship 
*Slamat,”’ the propelling machinery of the two last- 
named ships being slightly modified in order to give an 
increased speed. 








Tue “ Mauretania " arrived at Plymouth on July 29th, 
with a new record to her long list of distinctions. It was 
her nineteenth successive crossing from New York to 
Plymouth at an average speed of over 25 knots, a per- 
formance that, according to the Liverpool Journal of 
Commerce, no other ship has ever accomplished. The 
voyage, which was made at an average speed of 25-53 
knots, was her best since August last year, when she 
averaged 27-29 knots in reply to the fast passage of the 
“* Bremen.” 
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Railway and Road Matters. 


For the first time since 1923, the London County Council 
tramways have made a profit during the year. For the 
year ended March 31st, 1930, the income was £4,460,536, 
and the expenditure £3,613,329. To the latter sum had 
to be added debt charges amounting to £758,625, leaving 
net receipts of £128,803. These better results have mainly 
been brought about by an increase of £86,391 from passen- 
ger traffic and a reduction of £72,564 in working expenses. 


DvrinG May last 77-80 per cent. of the 96,994 steam- 
worked passenger trains on the Southern Railway arrived 
on time, and another 18-94 per cent. were less than 5 
minutes late. The electrically operated trains numbered 
91,234 and 83-94 per cent. were on time and 15-41 per 
cent. less than 5 minutes late. Of yet greater credit to 
the operating department was the fact that out of 16,649 
freight trains the average late departure was 1-1 minute 
and 92-7 per cent. arrived at their destination punctually. 


THE interim dividends of British railways, announced 
a week ago, appear to have given great disappointment. 
The London, Midland and Scottish pays 1 per cent. on 
its ordinary stock as against 2 per cent. a year ago; the 
London and North-Eastern, as in recent years, defers the 
question of a dividend on its ordinary stock until the end 
of the year; the Great Western pays 2}, as against 2} 
per cent.; the Southern and Metropolitan, on the other 
hand, maintain their dividends of 2} per cent. and 1} 
per cent. respectively. 

In this column of our issue of October 5th, 1928, we 
referred to the fact that the Southern Railway Company 
had given permission for some shops to be built over the 
railway at Putney with frontages facing the west side of 
the High-street. We have been reminded of that fact 
by noticing that the London, Midland and Scottish engi- 
neering department is roofing in the space that separates 
the portals of the old and the new Belsize Tunnels from 
Finchley-road. That will make available two valuable 
sites that will be suitable for the erection of shops. The 
mention of Putney above allows us to add that six very 
fine shops have been built there. 


Ir was related in this column on May 30th last, when 
announcing that the 24 per cent. reduction in salaries 
and wages ended on the 12th of that month, that the 
companies sought to continue the reduction for another 
year. The compromise was, however, arrived at that the 
men would not ask for any variation in their pay or condi- 
tions of service for a further six months. It is now antici- 
pated that when the truce ends the companies will seek 
a definite reduction in wages, which proposals will be 
countered by demands from the men for more pay, as 
the annual general meetings this year of the National 
Union of Railwaymen and of the Railway Clerks’ Associa- 
tion have approved programmes toward that end. 


It is reported from Managua that the Nicaraguan 
Government has concluded an agreement with a group of 
American bankers for the latter to take over and operate 
the Pacific Railway of Nicaragua. The concession, which 
is for ninety-nine years, exempts the owners from any 
taxes in Nicaragua for thirty years, and from duties on 
any materials imported for their use. The railway con- 
sists at present of a main line 120 miles long and a branch 

27 miles long—with yards and sidings—9j miles—in 
all 156} miles. The new owners propose to proceed at 
once with the reconstruction of the two abandoned 
branches, one from Momotombo to Momotombo Junc- 
tion—9 miles—and the other from Chinandega to El 
Viejo—3-72 miles—and also to re-survey the projected 
line to the Atlantic coast from San Miguelito, on Lake 
Nicaragua, to Monkey Point. A further project is to 
construct a line 22 miles long from San Juan-del-Sur along 
the coast to Nacascota Bay, vid Baston, La Calera, Jocote, 
La Chocorata, and up to Rivas, thence to San Jorge, at 
an estimated cost of 3,000,000 cordobas, or, say, £600,000. 


Tue Great Western is about to provide four lines of 
way through Wantage Road, Challow and Shrivenham— 
three of the five stations between Didcot and Swindon— 
and to make them available for passenger trains. There is 
an up loop between Wantage Road and Challow and a down 
loop is now to be added. In this column of our issue of 
November 15th last we mentioned that the line from 
Cogload Junction—where the main line through Westbury 
joins the original main line through Bristol—to Norton 
Fitzwarren, which includes Taunton station, was to have 
four lines of way. That improvement is to be added to 
by the stations at Wellington, Tiverton Junction, Cullomp- 
ton and Stoke Canon—four of the seven between Norton 
Fitzwarren and Exeter—being similarly treated to the 
three mentioned in the opening sentence above. The 
1? miles north of Tiverton Junction are to be converted 
into four roads, and at Exminster, south of Exeter, the 
station is also to have four platforms. The improvements 
at Temple Meads station, Bristol, mentioned in our Seven 
Day Journal on April 4th last, are to be extended by 
widening on the north side of that station. 


Tue Board of Trade returns show the value of the railway 
material exported during the first six months of the present 
year to have been as follows; the corresponding figures 
for 1929 and 1928 are added in brackets :—Locomotives, 
£1,954,582 (£1,544,778, £2,051,244); rails, £1,264,755 
(£1,435,610, £1,867,502); carriages, £836,313 (£1,014,162, 
£1,499,495) ; wagons, £1,664,857 (£1,281,412, £1,775,886) ; 
wheels and axles, £166,899 (£203,235, £465,105); tires 
and axles, £367,600 (£268,969, £301,591); chairs and 
metal sleepers, £426,438 (£237,131, £547,010); miscel- 
laneous permanent way, £458,965 (£547,770, £758,519) ; 
total permanent way, £2,752,180 (£2,773,628, £4,013,311). 
The weight of the rails exported was 143,522 tons (171,917 
tons, 214,843 tons), and of the chairs and metal sleepers 
46,068 tons (23,625 tons, 55,256 tons). During the one 
month of June last locomotives to the value of £437,226 
were shipped overseas. They included : India, £154,416 ; 
the Argentine, £89,310 ; other countries in South America 
than the Argentine, £65,208; South Africa, £57,481 ; 
Australia, £6589; Straits Settlements, £2864. During 
the same month the rails shipped were of the value of 
£226,471, and included: The Argentine, £87,003 ; South 
Africa, £40,640; British West Africa, £18,121; Straits 
Settlements, £8854 ; India, £6401; New Zealand, £6284. 
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Notes and Memoranda. 


AN instrument with which, it is claimed, insulation tests 
on electric cables can be carried out at the rate of from 
5 to 10 yards a minute has been devised by J. Scott and 
Co., of Dunfermline. 


DvuRING a recent trial run a British-made Chevrolet 
van ran a distance of 3360 miles over roads in the Midlands 
district with a load of 30 ewt. The engine was kept running 
for a week without a stop, and the vehicle itself was only 
stopped on aecount of traffic considerations. 


THE Boulder creek dam in Colorado will be, in some ways, 
the largest project of its kind in the world. It will be 
700ft. high, will impound 30 million acre-feet of water and 
will, it is said, provide a million horse-power. It is esti- 
mated that construction will take from five to eight years. 


Two caissons were required for the piers of a bridge 
across the Brazos River in Texas. They were made of 
concrete with walls about 5ft. thick and 38ft. high. As 
they were built, light steel pipes 18in. in diameter were 
embedded, vertically, in the walls. After the caissons 
had been sunk in place steel piles were driven down through 
these pipes to anchor them to the river bottom. 


SPEAKING at the fourteenth annual general meeting 
of the Association of British Chemical Manufacturers, 
the chairman, Dr. G. C. Clayton, said that as regards 
chemical exhibitions, Great Britain is far ahead of any 
other country. In none of the big foreign fairs is there a 
chemical exhibit comparable in magnitude, variety, or 
interest with that at the British Industries Fair. 


It is claimed that a thermal element which has been 
developed by Dr. Foettinger, in co-operation with the 
Siemens company, is capable of detecting temperature 
differences as small as one-millionth of a degree Centigrade. 
It is suggested that the instrument might be used for the 
determinating of the efficiency of hydraulic turbines by 
measuring the increase in the temperature of the water 
passing. 

A FvurEL, known under the name of “ Azulina,”’ which 
has been used in some trials in Brazil, consists of 43 deg. 
alcohol with an addition of 5 per cent. of ether, and a 
trace of methylene blue as a denaturant. The railway 
motor car in which it was used has a capacity of 62 
passengers, is provided with two motors of 100 horse-power 
running at 1200 revolutions, and is capable of making 
84 kiloms. per hour. 


At the recent general meeting in Frankfort of the Verein 
Deutscher Chemiker, D. Vorlander and A. Lainau described 
a@ new catalyst which was extraordinarily effective in the 
ait oxidation of ammonium sulphite to ammonium 
sulphate. This catalyst is, says the Chemical Trade Journal, 
a sulphito-cobalt-ammonia complex. In its presence 
the atmospheric oxidation of ammonium sulphite goes to 
speedy completion without any external heating. The 
cobalt, which does not discolour the sulphate produced, 
can be completely recovered. A cyclic process for the manu- 
facture of ammonium sulphate, using the new catalyst, and 
with the employment, as raw muierials, of water, ammonia, 
sulphur dioxide, and air, was also described 


COMMENTING on the decline of the electric trangway, the 
South African Engineer and Electrical Review says: A 
few months ago the Camps Bay Company was compelled 
to give up a losing fight and close down. The Cape Sub- 
urban Company, as was shown recently at its annual 
meeting, is having a dour struggle, and is putting increas- 
ing numbers of motor omnibuses on its routes. In Mr. 
Bromley’s report on certain sections of the Durban system, 
it may be noted that while he considers three alternatives, 
track renewals, trackless trolley vehicles and motor 
omnibuses, he has a distinct preference for the trackless 
trolley. This is, of course, in line with present develop- 
ments in Britain and elsewhere. There are points definitely 
in favour of the trolley vehicle. To begin with, not only 
is the power cost under most conditions a minimum, com- 
pared with the alternatives mentioned, but the electricity 
used is generated from local coal, and money is thereby 
kept in the country. 

AccorRDING to the South African Mining and Engineering 
Journal, Mr. J. P. Cloete, of Cyferbult, has designed and 
patented a novel machine for the concentration of heavy 
minerals in the dry state. Briefly, it consists of a series of 
dished steel discs mounted on a hollow vertical column, the 
whole being given an intermittent and reversing rotary 
motion. The principle of the concentrating action is that 
when a graded mixture is fed into one of the dishes the 
heavy minerals settle and slide down the slope inwards, 
while the lighter gangue is thrown off centrifugally over 
the lip. The upper discs are fitted with a false bottom of 
screening, so that the contents are classified, the finer 
material passing to the lower disc, so that each handles 
a definite size of particle. At each dish or disc, a slide is 
fitted communicating with the hollow vertical spindle, and 
through the opening concentrates can be discharged inter- 
mittently, which, in the case of diamondiferous gravels, 
are then subjected to hand sorting. 


In the new Baird television apparatus such as that 
recently demonstrated at the London Coliseum, the 
receiving screen is divided into 2100 elements. Each 
element consists of a eubicle which contains a tiny metal 
filament lamp, the front of the cubicle being covered with 
ground glass. The lamps are in circuit with bars on a 
large commutator. As the commutator revolves, each 
of the lamps is switched on in succession. The whole 
of the 2100 lamps are switched on and off in one-twelfth 
of a second. When operating, the incoming television 
signal is first of all amplified. The amplified current 
flows through the revolving commutator. The 
current is strong at a bright part of the picture and weak 
at a dark part, and the picture is built up of a mosaic 
of bright and dark lamps. The lamps are not instantaneous 
in their action, and in this respect they differ from those 
used in other television devices. Great brilliancy, how- 
ever, is attained by this means, and the flickering is much 
reduced. Experiments have been made at the Baird 
laboratories on the transmission of images showing con- 
siderable detail. It seems, says Nature, quite feasible 
to broadcast these pictures to distant cinemas by means 
of land lines 





Miscellanea. 


AN attempt is being made to revive the gold mining 
industry of Merionethshire. 


A BENZOL plant with a capacity of 2400 tons a year is 
to be put up at the city gasworks, Budapest. 


A new dock and turning basin is to be constructed on 
the County Antrim side of Belfast Harbour. ' 


Pians have been prepared for the construction of a 
suspension bridge across the river Tamar at Torpoint. 


Scotswoop BRIDGE, across the river Tyne, is to be 
widened and strengthened to accommodate two lines of 
traffic. 

WHat promise to be rich extensive deposits of phos- 
phates are being opened up near the Kruger National! Park, 
Transvaal. 

It is proposed to build four power stations between 
Shanghai and Nanking, each of a capacity of about 
140,000 kilowatts. 


Tue Government of the Federated Malay States pro- 
poses to expend £292,000 on experimental work in connec- 
tion with the rubber industry. 


ACCORDING to the Financial News, a company, with a 
capital of £200,000, is being formed in the Transvaal wit] 
the object of making oil from coal. 


Surveys are being made near Cornwall, Ontario, for a 
new bridge across the St. Lawrence. The approximate 
estimate for the bridge is 5,000,000 dollars. 

Tue West Side Elevated Highway, which is New York's 
most recent attempt to cope with the street congestion 
problem, is expected to be ready for use in October. 


Tse business of Hulan, to the north of Harbin, Man- 
churia, is said to amount to from £60,000 to £70,000 a 
year. The trading is principally in the direction of agri- 
cultural implements and requirements. 

At Hickleton Main Colliery, South Yorkshire, new 
plant has been installed at a cost of £2000 to collect coal 
dust, which formerly polluted the air at the screens. Its 
success has been so great that the plant is to be extended. 


INVESTMENTS in central electric power stations in Canada 
at the end of 1928 amounted to 956,919,603 dollars, accord- 
ing to an official report issued by the Bureau of Statistics 
This is twice the amount invested in the industry in 1920, 
and over 90,000,000 dollars more than in 1927. 


Tue African copper mine, Union Miniére Haut Katanga, 
is now the second largest copper producer of the world, 
with an annual output of 149,872 tons, with the Chile 
Copper Company first at 150,247 tons. The Anaconda 
company of America comes third with 148,507 tons. 


Orpers have been placed for two new Thames bridges, 
one at Hampton Court, with Holloway Bros., Ltd., at 
a cost of £134,201, and the other at Chiswick, with the 
Cleveland Bridge and Engineering Company, at a cost of 
£208,305. The latter bridge will carry the new Chertsey 
arterial road across the river. 

THE imports of chromite into the United States in 
1929 established a new record and amounted to 317,630 
long tons, valued at 2,666,488 dollars, compared with 
216,592 tons in 1928, and 222,360 tons in 1927, the previous 
record year. Of the imports in 1929, 184,926 tons are 
credited to Africa, 52,949 tons to Cuba, 26,846 tons to 
French Oceania, and 26,647 tons to Greece. 


Fo.tLow ine her successful refloating by Cox and Danks, 
Ltd., in Scapa Flow, the ex-German battle-cruiser ** Hin- 
denburg *’ has been towed to Mill Bay and beached on 
the sand. Four tugs were used in the operation, and a 
floating dock is now moored alongside, for providing 
power for the electrically driven pumps. The hull is 
being made water-tight for the final voyage south for 
breaking up. 

Tse Kerch steel works in the Crimea, which had received 
orders from the Government to complete the second blast - 
furnace by June Ist, accomplished this task two weeks 
ahead of the date set. The blast-furnace, it is estimated, 
will turn out 120,000 tons of pig iron annually. A new 
power station has also been opened, as well as a gas refinery 
and gas and air blowers. A large coke and chemical com 
bine is about to start operations. 


Tue Commercial Secretariat, H.M. Legation, Belgrade, 
has reported to the Department of Overseas Trade that 
international trials of tractors and other agricultural 
machinery are to take place at the Agricultural School at 
Kragujevac, commencing on October 20th. Application 
to participate in the trials may be made up to September 
15th. Detailed information may be obtained on applica- 
tion to the Department of Overseas Trade, 35, Old Queen 
street, London, 8.W. 1, quoting Reference 23526 30. 


Memsers of the Engineering and Allied Employers 
Leicester and District Association have handed over 
to the College of Technology the handsome sum of 
£1145 15s. 10d. towards the cost of the 100-ton universal 
testing machine recently installed in the Department of 
Engineering. The machine is proving a valuable adjunct 
to the equipment of the College and a boon to local firms, 
inasmuch as large-size steel bars, cement slabs, concrete 
pillars, girders, &c., and other materials can now be 
tested locally. Hitherto, such work has had to be sent 
to Sheffield, London or elsewhere. 


Tue Mellon Institute of Industrial Research is about to 
be extended very considerably, so that while the library 
now accommodates 11,000 volumes, it is to have room 
for 250,000 volumes. Much more elaborate chemical 
engineering laboratories are to be erected, and the workers 
in each specific field of industrial research are to be 
grouped in suites of rooms so that they can best make use 
of general apparatus adapted to their needs. Certain rooms 
will be equipped for specialised phases of experimental 
technique, such as electro-chemistry, spectroscopy, low- 
temperature studies, radiation, high-pressure experi- 
mentation, &c. Other special features to be included are 
a large lecture hall, a dining hall, an industrial fellowship 
museum, and an underground garage. The new laboratory 
will be seven stories high, with monolithic columns along 
all four sides, and approximately 300ft. by 400ft. in area, 
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Electricity Tariffs. 


THE large number and diverse character of elec- 
tricity tariffs and methods of charge are detrimental 
to electrical progress, and it has long appeared 
that steps should be taken to rectify the unsatis- 
factory conditions that prevail. On various 
occasions, and notably in our issue of September 
23rd, 1927, we have drawn attention to the many 
complicated tariffs in vogue and to the difficulties 
which consumers experience in understanding the 
reasons for their existence. In no other industry 
is such a state of affairs to be found. Consumers 
who have been paying for their supply under a 
particular multi-part tariff in one district are often 
greatly puzzled at the existence of different 
methods of charge in other districts, and in cases 
of removal from one part to another there are 


frequently objections to the change from the 
form of tariff to which the consumers have been 
accustomed. 

Efforts are, however, being made to put 


matters in order, or at any rate to reduce the 
numerous optional tariffs in operation and to bring 
about greater uniformity in this respect throughout 
the country. From time to time the matter has 
engaged the attention of the Electricity Com- 
missioners, who are anxious to remove the present 
muddle and have undertaken work with that object 
in view. Impressed by the large number and 
diverse character of the methods of charge which 
had been adopted by agreement with consumers, 
the Commissioners appointed in 1925 an advisory 
committee consisting of representatives of the 
supply associations and other bodies to consider 
and report on what methods of charge could be 
authorised as standard. The committee’s main con- 
clusion was that it did not consider any of the 
multi-part tariffs then in use or suggested suffi- 
ciently perfect for recommendation for exclusive 
adoption at the option of authorised undertakers, 
but it was, nevertheless, of opinion that a multi- 





part tariff was a first essential to the wide use of 
electricity in the home. The matter was again 
brought to the Electricity Commissioners’ notice 
in 1928 by the Conference on Electricity in Rural 
Areas, as the result of the related question of the 
most suitable forms of tariffs for use in rural parts. 
The Conference asked the Commissioners to urge 
upon supply authorities the desirability of greater . 
uniformity in respect of methods of charge and to 
invite the principal associations of the electricity 
supply industry to formulate definite proposals 
for achieving that object. Accordingly the Com- 
missioners appointed a small committee to con- 
sider and report on the general question of uni- 
formity of electricity charges and tariffs. The con- 
clusions and recommendations of that committee 
have just been published, but they have not as yet 
been considered by the Commissioners. What 
the general opinion concerning the recommenda- 
tions will be we do not know, but it is pretty 
certain that they will not meet with the approval 
of all concerned. The tariff question has given 
rise to innumerable discussions, in which many 
views have been expressed. Like many connected 
with the electricity supply industry, however, the 
committee is emphatically of opinion that it is to 
the advantage of all supply authorities and their 
consumers that a standard multi-part tariff 
should be offered for general domestic supplies and 
that neglect to offer such a tariff cannot but 
seriously prejudice the successful development of 
the supply undertaking. The committee is also of 
opinion that as, in fact, the minimum quarterly 
charge is an integral part of the fixed charge of a 
multi-part tariff, it is only reasonable as a matter 
of equality as between one consumer and another 
that a minimum quarterly charge should be 
enforced on consumers on the flat rate. Naturally, 
the report covers far more ground than can be con- 
sidered here, but the multi-part domestic tariff is 
a feature which seems to call for special attention. 
While the committee has been unable to point to 
any basis as being wholly without defects, it has 
come to the conclusion that a tariff with the fixed 
charge based on the size of the house is most 
desirable. For the purpose of assessing the fixed - 
or service charge the supply authority is to ascertain 
the area in square feet of the ground floor by taking 
external measurements and then multiply the area 
so obtained by the number of floors in the house, 
due allowance being made for part floors. The 
fixed charge is to be a charge allotted to the appro- 
priate range of square feet in a scale of such ranges 
previously prepared by the supply authority. 
While the proposed tariff is more simple and 
apparently more satisfactory from the consumer's 
point of view than certain others, it does not lend 
itself to universal application. Reluctantly the 
committee has come to the conclusion that it must 
endorse the opinion of the 1925 committee and 
state definitely that no multi-part tariff has yet 
been devised or suggested which is suitable for all 
undertakings unless coupled with an option to the 
consumer to be charged on a flat rate. Neverthe- 
less, it is considered that the multi-part tariff 
recommended is suitable for adoption for domestic 
purposes as a statutory method alternative to a 
flat rate at the option of the consumer, and that 
supply authorities should be urged by the Com- 
missioners, if only in the interests of uniformity, to 
seek statutory authority to offer that form of 
multi-part tariff. Other tariffs are suggested for 
other forms of buildings, such as business and office 
premises and for establishments using small indus- 
trial supplies, but with these we do not propose to 
deal. 


The admission that there is no multi-part tariff 
that can be universally applied without the option 
of a flat rate is a clear indication that an ideal multi- 
part tariff has not yet been found. It is a pity that 
any such method as measuring the floor area of 
buildings should be necessary in order to arrive at 
what the consumer must pay. Most commodities, 
including those that cannot be stored, are sold on 
a totally different basis. Nevertheless, it is the 
firm opinion of many connected with the electrical 
industry that the multi-part tariff is beneficial to con- 
sumers as well as to the supply undertakings. The 
fixed charge portion is, of course, the consumer's 
contribution towards the standing charges incurred 
by the supply authority in giving him the supply, 
and the argument in favour of it is that, being 
assured of sufficient revenue to cover such charges, 
the supply authority is in a position to offer elec- 
tricity on a multi-part tariff at a low rate per unit 
when the supply is used for all purposes, whilst the 
average price per unit becomes less the more elec- 
tricity consumed. The telephone is charged 
for on a two-part tariff basis, but fortunately the 
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fixed charge is arrived at without introducing 
complications which the user cannot understand. 
Some of the multi-part tariffs in vogue are 
undoubtedly unfair and generally unsatisfactory. 
The rateable-value basis of assessing the fixed 
charge, for instance, is unsatisfactory, because 
the rateable value of houses with similar 
accommodation and electrical requirements vary 
widely and depend upon a number of con- 
siderations which have no relation to the demand 
for electricity, such as the neighbourhood, size of 
garden, and so forth. As we contended in the 
leading article appearing in our issue of September 
23rd, 1927, none of the multi-part tariffs are really 
satisfactory, and many of them never ought to 
have been introduced at all. Just as the electricity 
supply industry has been hampered by lack of 
standardisation of frequency and voltage, so has 
it been adversely affected by all sorts of compli- 
cated tariffs which have led to much confusion and 
mistrust, and in appointing a committee to make 
investigations with a view to removing the existing 
chaos the Electricity Commissioners have rendered 
a service for which consumers and supply under- 
takings alike ought to be thankful. 


Higher Technical Education in Europe. 


CONSIDERABLE extensions of the College of 
Technology, Manchester, are contemplated, and 
with the purpose of obtaining direct information 
about the buildings, equipment, and curricula of 
the best continental colleges of a similar kind, the 
Education Committee appointed a deputation to 
make a tour of European educational centres. This 
deputation consisted of Alderman Woollam, Coun- 
cillor Wright Robinson, Mr. Charles Kean, the 
Principal of the College of Technology, and the 
Director of Education. It went to Holland, Den- 
mark, Sweden, Germany, and Switzerland, and it 
has recently issued its report as a handsomely 
illustrated brochure. The members of the deputa- 
tion admired all that they saw, and express the 
opinion that “ far too little is known in this country 
of modern educational developments abroad 
and that, from every point of view, it will be advan- 
tageous to the work of the Education Committee 
if similar visits are fostered in the future.” The 
report opens with a useful “ Analysis,” in which 
the conditions pertaining to higher technical educa- 
tion in the countries visited are compared with 
those of this country. This analysis is followed by 
an illustrated description of the colleges visited, 
and some brief Conclusions bring the brochure to an 
end 

It is needless to say that the members of the 
deputation, like everyone else who has visited the 
vast technical colleges of Germany, Switzerland, 
and Sweden, were deeply impressed. Everyone 
who sees them must be sensible of the excellence of 
the buildings themselves and acknowledge the 
general enthusiasm for technical education which 
prevails in many parts of the Continent. But 
there is no evidence in this report—it would be 
unreasonable to expect it—to show that the educa- 
tion itself is any better than that given in this 
country, and there is no good reason for thinking 
that by comparison with others we are failing to 
provide the means for the technical education of a 
sufficient proportion of our inhabitants. We cannot 
wonder that the mouths of the deputation watered 
when the magnificent buildings of Charlottenberg, 
Munich, Stockholm, Dresden, or Ziirich were 
inspected. It is very natural that the leaders of 
education in Manchester should desire to have 
buildings of similar beauty and equal dimensions, 
and that they should regard the dignity, even the 
grandeur of such buildings as a just tribute to 
science and technology. At the same time we must 
not forget that the tree is judged by its fruit, and 
unless it can be shown that the results obtained are 
better than those achieved by more modest means, 
we must modify our transports. Magnificence— 
and some of the continental colleges deserve that 
epithet—may have other and useful effects; it 
may, like a handsome city hall, add to the prestige 
of the city that owns it. It is possible, too, that 
just as a beautiful cathedral may inspire a spirit 
of holiness, so a beautiful college may inspire a 
love of learning. But if we look to mere material 
results, we see no reason for believing that better 
instruction can be given in lofty halls than in a 
basement with a concrete ceiling. We are not 
persuaded that the odour of technology, like the 
odour of sanctity, is only found in stately piles or 
that it flourishes more strongly under “ storied 
windows richly dight’’ than under plate glass. 
Nor are we satisfied that wealth of equipment— 
which impressed the deputation—is essential. In 


the later stages of technical education it is desir- 





able to foster the love of extreme accuracy of 
measurement, but in the earlier stages, before the 
student has acquired the art of precise mani- 
pulation, such broadly quantitative results as can 
be secured from simple apparatus are sufficient, 
and better in respect that the principle of the 
appliances used are not concealed or obscured by 
accessories. A row of high-class, wholly enclosed, 
reflecting galvanometers, permanently fixed over 
students’ benches, looks very attractive to the 
visitor, but it is not certain that such instruments 
are any better for instructional purposes than far 
simpler and less costly apparatus. In a general 
way, it may be said that the student should know 
exactly what the equipment he is using does and 
exactly how it acts; it is therefore better that he 
should use simple open instruments than those 
whose parts are hidden from his sight. We may 
remember, too, that a great number of the funda- 
mental discoveries in mechanics and physics were 
made by the use of what we now regard as extremely 
crude appliances, and as the mind of the enquiring 
youth of to-day is not very dissimilar in scientific 
possessions from that of the early pioneers of science, 
we may justly conclude that equipment of the same 
order would have the same educational effect. The 
simple devices employed by great lecturers for 
public demonstration are frequently more instruc- 
tive than the far more complex combinations they 
use in their private laboratories. If we transfer 
our thoughts from fundamental physics to its 
application in practice, the same thing holds true. 
We have no doubt that the student can learn more 
from a small simple and unencumbered steam 
engine, turbine, internal combustion engine, or 
what not, than he can from a large one, which he 
is unable to handle without expert assistance, 
and which is fitted with multifarious devices, all 
calling for accuracy of manipulation which can 
only be acquired after years of devotion to research. 

In the early days of technical education it was 
the common practice to encourage students to 
make their own apparatus. We can recall pam- 
phlets in which the Science and Art Department, 
fifty years ago perhaps, gave instructions for the 
construction of various kinds of simple experi- 
mental appliances. The results achieved were, of 
course, never of a high order, but owing to their 
extreme simplicity the student knew exactly what 
was taking place, and by degrees appreciated the 
defects and sought means for securing higher 
accuracy. We have, perhaps, gone past that stage, 
but the fact still remains that education is not 
dependent upon the possession of a great quantity 
or great perfection of equipment. The simpler and 
the more obvious the appliances used, the more 
likely are students to understand thoroughly the 
meaning of the results obtained. 








The Costs of an Arbitration. 


(From a Legal Contributor.) 


Ir often falls to the lot of an engineer tagact as 
arbitrator. It is thought—and rightly thought—by 
those who enter into engineering contracts that their 
disputes should fall to be determined by someone 
who is familiar with the technical features of the 
matter; who can ‘talk their language”; who needs 
not to be instructed by a host of expert witnesses. 
Moreover, the increasing number of cases which are 
referred by the courts to a technical arbitrator shows 
that the legal fraternity is fully alive to the advantages 
of lay arbitration. 

But there is one matter which arises in the course 
—generally near the end—of every arbitration in 
which the lay arbitrator sometimes appears to require 
some help from the lawyer. It is the important 
question of costs. And it is an important question, 
for the costs of an arbitration are sometimes enormous, 
being often out of all proportion to the subject matter 
of the dispute. Apart from counsels’ fees and the 
fees of expert witnesses—both of which have increased 
in recent years—the preparation of the case on both 
sides, and the mere copying of the necessary docu- 
ments involve great expense. Finally, there are the 
fees of the arbitrator himself. If he is an engineer of 
high standing in his profession he must be adequately 
remunerated for work which involves a very con- 
siderable demand upon his time. 

So important, therefore, is the question of costs, 
that the engineer who is acting as arbitrator should 
make it his business to devote special care to that part 
of his finding in which he decides how the burden is 
to be borne. Indeed, he will be well advised in many 
cases to consult a solicitor on the matter before pub- 
lishing his award. A general statement of the nature 
of the dispute, his views as to the relative merits of 
the “ plaintiff’ and the “defendant,” and as to the 
nature of the evidence called, will generally suffice 
to enable his legal adviser to suggest how he should 
exercise his discretion. If he is not in a position to 








consult his solicitor, the arbitrator, if he has had 
counsel appearing before him, will do well to ask 
them to address him on the question of costs before 
the close of the hearing. This is the more important 
when it is realised that in this matter the discretion 
of the arbitrator must be a judicial discretion. 

That this is so was brought out very forcibly in 
the recent case of Lloyds del Pacifico v. Board of Trade 
(1930), Times Law Reports, page 476. 

The facts of that case were sufficiently remarkable. 
At the end of the war—in 1919—-the Shipping Con- 
troller sold a steamer named the “* War Column ” 
to an Italian company. After certain repairs were 
carried out‘it was delivered in March, 1920. In 1924 
the company made a claim for damages exceeding 
£400,000. They alleged that owing to delay in delivery 
they lost large freights and that there had been 
breaches of warranty as the vessel was unseaworthy. 
The dispute having been referred to arbitration, 
the umpire found there had been breaches of warranty 
and awarded damages on that head. He also decreed 
that the British Government as vendors should pay 
their own costs and one-half the purchaser’s costs of 
the reference, and that the costs of his award, assessed 
at over £1500, should be paid as to two-thirds by the 
vendors and one-third by the purchasers. His award 
having come before the Court on a special case stated 
by the arbitrator, it was held that the award was 
wrong, and that the purchasers were entitled to 
nothing. The award was then sent back to the 
arbitrator in order that he might make it clear 
whether he intended that the Court should vary his 
finding as to costs, should it be found that the claim 
was wholly unsuccessful. Eventually the arbitrator 
informed the Court that he had always acted on the 
understanding that, under the Arbitration Act, 1889, 
an arbitrator had an absolute discretion as to costs ; 
that in this case he had considered that the conduct 
of the vendors, even if legal, was immoral as against 
innocent purchasers, inasmuch as the vendors were 
forcing on them a vessel which by reason of its con- 
struction was likely to be and in fact was most un- 
satisfactory. He added that unless he was bound by 
the decisions of the Courts to award the costs to the 
successful party, he must, with great respect, confirm 
his award. In this state of affairs the case came before 
Mr. Justice Wright. He held that the discretion to 
be exercised by an arbitrator in the matter of costs 
was similar to that which must be exercised by a 
judge. In other words, it must be a judicial discre- 
tion. It might be that if an arbitrator gave no reasons 
for his finding as to costs, it could not be attacked, 
but that was far from saying he was in the position 
of an autocrat. Where he did give reasons, and it 
could be seen that he had not exercised his discretion 
judicially, then his award as to costs could be set 
aside. ‘‘The word ‘immoral,’” said Mr. Justice 
Wright, “is not applicable to a business transaction 
of this kind. Presumably, it meant that the Govern- 
ment had been unreasonable, inequitable, or extor- 
tionate; but no such charge was made during the 
hearing and there was no opportunity of answering it. 
There was no justificaiton for this strong language.”’ 
In the event he set aside the original and supple- 
mental award in so far as they decreed that the Govern- 
ment should pay the costs of the purchasers. It will 
be observed that the learned judge did not disturb 
the finding as to the costs of the award. 

The following is a brief statement—culled from the 
decisions in a number of previous cases—-as to how 
generally the judicial discretion is to be exercised :- 

“Wide though the discretion is it is a judicial 
discretion, and must be exercised on fixed principles, 
that is, according to reason and justice, not according 
to private opinion, benevolence, or sympathy. Thus, 
where a party successfully enforces a legal right and 
in no way misconducts himself, then he is entitled 
to costs as of right. Nor ought a plaintiff to be 
deprived of his costs because some of his witnesses 
have been guilty of exaggeration, or because the 
judge is dissatisfied with their evidence. Nor does 
the fact that a plaintiff brings an action without 
previous communication with the defendant dis- 
entitle him to his costs. And where there are no 
materials upon which the judge can exercise his 
discretion, he is not justified in depriving a successful 
party of his costs. Nor ought the judge to exercise 
his discretion against a party on grounds wholly 
unconnected with the cause of action.” 

This being a general statement, it is proposed to 
set forth some of the principles which are usually 
acted upon by a judge when dealing with the costs 
of an action. 

Normally, where the plaintiff succeeds he is awarded 
his costs. This does not mean, of course, that he gets 
an indemnity. The defendant is only called upon to 
pay taxed costs—that is to say, he need only pay 
such part of the plaintiff's costs as a taxing master, 
applying certain well-recognised principles, may 
think right. The same rule applies to arbitrations 
held under the Arbitration Act, 1889. Any party to 
an arbitration who is condemned in costs is entitled 
to have them taxed. And this is obviously just, 
because the other party may have paid excessive 
fees to counsel, or gone to unnecessary expense, 
which his opponent ought not to be called upon to 
pay to the full extent. 

A plaintiff may be said to “ succeed ” if he recovers 
substantially what he claimed in his action. Where he 
claims £1000 and recovers £900, he should get his 
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costs, and the defendant should be left to pay his own. 
Again, if the plaintiff is claiming damages merely, 
without naming a figure, and he recovers anything, 
he is normally entitled to his costs. He has had to 
go to law, or to invoke the assistance of an arbitrator, 
before recovering anything, and he is therefore entitled 
to his costs. 

There is one matter, however, which a judge or an 
arbitrator is entitled to take into consideration when 
exercising his discretion, and that is the attitude of 
the defendant before the dispute comes to a head. 
He may have offered to pay something—may have 
actually tendered a definite sum to the plaintiff 
before the action began. In such a case, if the 
plaintiff, refusing to accept the amount offered, goes 
on with the litigation and recovers only that amount 
or something less, it is obvious that the costs of the 
suit should fall, not upon the defendant, but upon the 
plaintiff. 

This brings into notice an advantage which the 
litigant “at law ’’ has over the litigant “in arbitra- 
tion.” Rules of procedure enable a defendant sued 
in the Courts, who has made a “tender” before 
action, to plead “tender” as a defence. He must, 
however, pay the amount tendered into Court. If 
such a plea is established in the action, the defendant 
is entitled to his costs of suit almost as of right. 
Suppose, for example, the defendant to a threatened 
action for damages tenders £5 in settlement. The 
case goes on and the judge—or jury, as the case 
may be—finds that £5 or even less is enough. In 
such a case the defendant gets judgment with costs. 
Rules of court also provide that even after an action 
is commenced the defendant may pay money into 
court in satisfaction. Upon such payment in, the 
plaintiff may take the money out and get his costs 
of suit down to the date of payment in. If, however, 
he allows the action to proceed, and recovers the 
amount paid in or less, he will only get costs incurred 
down to the date of payment into court, while the 
defendant will get his costs of the subsequent pro- 
ceedings. 

Unfortunately, there are no rules of this kind 
applicable to arbitration proceedings. Nevertheless, 
it is competent for an arbitrator to give due con- 
sideration to the attitude of the defendant before 
and after the commencement of the dispute. He 
cannot do better than apply the principles above 
described. So, if it transpires in the course of an 
arbitration that the “ defendant ” always was ready 
and willing to make a definite payment to settle the 
whole matter, and the arbitrator, having considered 
all the evidence, comes to the conclusion that the 
“* plaintiff” is entitled to that sum or less, might 
very well come to the conclusion that the costs of the 
reference were unnecessarily incurred. In such cir- 
cumstances he might be justified in leaving each party 
to pay his own costs. He might even direct that the 
** plaintiff ’’ should pay the costs, and if he clearly 
indicated, in his award, his reason for doing so, it is 
unlikely that any Court would interfere with his 
discretion. 

While a “ plaintiff ’’ recovering substantially what 
he claims is generally entitled to his costs, it may not 
always be fair to the defendant to make that order. 
Some regard may have to be paid to the questions at 
issue between the parties. It frequently happens 
that several independent matters are submitted for 
the consideration of an arbitrator. Suppose, for 
example, an engineering contractor is claiming a 
considerable sum for extra work carried out by him 
in the course of a steel erection, and a further sum 
for damages alleged to have been occasioned through 
the improper interference of the employer during the 
progress of the works—such interference causing 
delay and additional cost to the contractor. In the 
course of the arbitration numerous witnesses are 
called, who give evidence bearing upon these matters, 
the time oceupied being shared equally between the 
issue as to “extras” and the claim for damages. 
The arbitrator comes to the conclusion that the con- 
tractor succeeds as to the extras but fails as to the 
damages. In such a case he would be fully justified 
in giving to the contractor his costs upon the issue 
upon which he succeeded, and to the employer his 
costs upon the issue as to damages, leaving the 
amounts to be settled on taxation. Or he might make 
another order which would probably be more satis- 
factory tothe parties. If the time occupied by the two 
disputes were substantially the same, he might 
award half his taxed costs to the plaintiff and half 
his taxed costs to the defendant and order that they 
be set off pro tanto. To round the matter off, he might 
direct that the fees of the arbitrator should be paid 
by the parties in equal shares. 

It remains to consider the proper attitude of an 
arbitrator where there are cross-claims by the parties 
before him. If both succeed, and one claim prac- 
tically countervails the other, justice will generally 
be done by leaving each party to pay his own costs 
and half the fees of the arbitrator. But where the 
“*claim ” occupies a much longer time, or is much 
larger in amount, than the “ counterclaim,” there 
ought to be an apportionment ; and if it is difficult 
to say how the burden should be borne, the arbi- 
trator might be well advised to award each party his 
taxed costs, thus leaving the quantum to be decided 
by the taxing master. 





The Reduction of Ash Discharged 
by Smokestacks. 


A PAPER contributed by Mr. J. W. Mackenzie to the 
semi-annual meeting of the American Society of Mechanical 
Engineers, held at Detroit on June 9th, describes how the 
“fly”’ ash discharged from the smokestacks of the 
Kalamazoo generating plant of the Consumers’ Power 
Company was largely reduced by the employment of water 
sprays in the stack. 

The boilers at this station are equipped for burning 
pulverised coal, and it was hoped at the outset that 
complaints as to the settling of ash in the vicinity could 
be obviated by proper furnace design and good operation. 
Complaints were, however, received, and their justice 
was substantiated by exposing small squares of board 
freshly coated with white paint and by noting the direction 
of the wind. 

These records showed that objectionable quantities of 
material were being deposited from the stack. A con- 
siderable part of this deposit appeared to be carbon in 
the form of small particles of coke which was undoubtedly 
largely the result of poor pulverisation. To correct this 
condition necessitated changes in the mills and equipment 
requiring time, so in view of the local complaints, it was 
decided to install a water spray in the concrete stack 
serving these boilers, in the hope of washing out part of the 
solid materials. 

This stack is 12ft. inside diameter, with a double 
breeching connection about 21lft. above the floor of the 
stack. A group of four spray nozzles arranged about 20ft. 
above the top of the breeching connection and designed 
to form a combined downward spray to fill the cross 
section of the stack was first tried out. The results were 
rather better than was anticipated, but the pipe connec- 
tions to the spray nozzles soon corroded, and a single 
centre spray with a capacity of about 30 gallons per 
minute when supplied with water at 10 1b. pressure was 
substituted. Operation has shown that when the spray 
covers the area of the stack, an increase in the quantity 
of water has but little effect on the results. The water 
and entrained ash were drained from the bottom of the 
stack into the sump of the ash-sluice system. 

After about a week's operation trouble was experienced 
due to flakes of accumulated fine ash coming from the 
stack and settling in the immediate vicinity of the plant. 
These deposits were confined to a radius of less than 
500ft. An investigation showed that an accumulation of 
this fine moist ash had collected in a circular band about 
3in. thick and extended from a point about 15ft. above 
the level of the spray nozzle upward for about 3ft. or 4ft. 
The moist ash gradually built up at this point until it 
began to flake off and was carried out of the stack. This 
difficulty was readily overcome by installing a second, 
or stack-washing, spray, about 15ft. above the main spray. 
This second spray is a duplicate of the main spray, but is 
turned upward so that the water from it strikes the wall 
of the stack at a point above the ash deposit, and washes 
the accumulation down. The use of this stack-washing 
spray for about 20 minutes a day is sufficient to eliminate 
all trouble from this source. 

In view of the results obtained at the Kalamazoo plant, 
it was decided to incorporate the same system in the design 
of the company’s Wealthy-street plant No. 2, at Grand 
Rapids, Michigan. This plant is inside the city limits, 
and no complaints have been received after about one year's 
operation. 

At this plant it was found convenient to make measure- 
ments of the actual content of ash in the flue gases, which 
was effected in the following manner. The vertical duct 
in which the experiments were carried out measured 
4ft. 10in. by 5ft. 5in., and this area was divided up into 
twelve equal sections. Samples were taken at the centre 
of each of these sections and the results averaged. The 
samples were taken by aspirating the gases through a 
sharp-edged tube facing in the direction of flow. In this 
connection Mr. Mackenzie points out that it is very 
important to have the aspirating draught in the sampling 
tube running at exactly the same speed as the main draught 
up the duct. Should the draught in the sampling tube 
be the greater, some of the solids from the surrounding 
zone will be drawn into its mouth, and as the finer particles 
are the more easily diverted, the sample will be rich in 
fines. If, on the other hand, the velocity in the sampling 
tube is too low, some of the solids will be diverted past 
the tube and the sample will be low, especially in fines. 
In order to ensure a state of equilibrium between the 
two draughts, a pair of Pitot tubes were fixed at the 
mouth of the sampling tube. Both these tubes faced 
upstream and one was within the mouth of the tube, 
while the other was outside. With the aid of a sensitive 
differential draught gauge, the suction in the sampling 
pipe was then adjusted to balance that in the duct. The 
draught in the tube was produced by an air ejector and 
its intensity controlled by a screw-down valve. The 
sample was collected in the bag of a vacuum cleaner, 
which held back the dust, but allowed the air and gases to 
esca 

The procedure followed in collecting samples was to 
set the sample tube to draw from the centre of one section 
of the duct area, and, with a vacuum cleaner bag in place 
the ejector was started, the flow in the sample tube being 
adjusted by means of the valve. The vacuum cleaner bag 
was then removed, and a duplicate bag which had been 
dried and accurately weighed, was substituted, and a 
3-minute sample collected, after which the sampling tube 
was moved to the next section of the duct area and another 
3-minute sample taken. In this way a 3-minute sample 
was gathered from each section of the duct, careful watch 
being kept of the gauge, and the flow controlled so as to 
maintain equal velocities at the sampling end of the 
tube. The vacuum cleaner bag containing the sample 
was then dried and re-weighed. The increase in weight 
times the ratio of the area of one section of the duct to the 
area of the entrance of the sample tube then equalled 
the total solids passing through the duct in a 3-minute 
period. 

The sample was then removed from the bag and tested 
for fineness, and analysed for percentage of combustible. 


sample. In making up the data mew the fineness 
of these samples, it was assumed that all material lost 
would pass through the 200-mesh sorb and has been 
included in this figure. This undoubtedly is slightly in 
error, but it is believed that the error is within the limits 
of the accuracy of the other data. 

While the samples of fly ash were being collected as 
outlined, all of the water and ash discharged from the 
bottom of the stack was diverted for a short time into a 
small tank, the actual time being determined by means 
of a stop watch. This sample was filtered, and the residue 
dried, weighed, and tested for fineness and combustible. 
From the data then available, the total weight, as well 
as the percentage of carbon and ash recovered from the 
stack per hour, was easily determined. 

The results of these tests, which are shown in the accom- 
panying tables, represent conditions from about three- 
quarters of normal boiler capacity to full normal capacity. 


Taste I.—Hourly Results of Tests. 


Test number .. 1 2 3 4 
Number of boilers i in 

use 2 2 2 ] 
Total Ib. coal fired. : 23, 183 17,711 16,888 11,644 
Fly ash to stack, Ib. 1,951 997 1,498 1,299 
Fly ash recovered, Ib. 756 624 463 437 
Ratio, fly ash to coal, 

per cent. ° 8-42 5 63 8-87 11-16 
Carbon in ~ ash, per 

cent. ° 49-0 35-9 40-4 
C — in recov ered 

fly ash, per cent. . 46-2 37-4 46-8 

Per cent. of fly ash 

recovered .. 38-8 46-16 30-90 33.60 


Taste Il.— Fineness of Ash. 


Test Through Over 
No. - —_ —— — 28 
200 100 458 28 


2 ‘Total fly ash : 62-7 81-2 95-6 
Recovered fly ash 43-6 62-3 91-2 99-6 0-4 
3 Total fly ash 2° 60-4 81-5 96-4 99-8 | 0-2 
Recovered fly ash 60-3 79-9 96-5 99-9 6-1 
4 Total fly ash oe 47-4 62-5 95-1 99-8 O-2 
Recovered fly ash 53-2 71-1 96-0 99-8 0-2 


Taste III.—Per Cent. Carbon and Fineness of Recovered Ash 


Test Per Through Over 

No. cent. —- — —— 28 
carbon 200 100 48 28 

5 Withspray .. 34-0 61-1 86-6 98-8 | 99-9 90-1 

Without spray 56-4 27-3 56-2 93-4 99-6 0-1 

6 With spray .. 38-8 73-5 93-0 99-6 99-9 06-1 

Without spray 48-3 48-6 75-4 97-4 99-8 0-2 


It will be noted that, under the conditions covered by 
these tests, the ratio of the fly ash to the total coal varies 
from about 5} to 11 per cent. of the coal used, and with the 
spray in operation about 37 per cent. of this amount is 
recovered. The tests show that under normal operat ion 
with the stack spray in use, there is still about 5 per cent. 
of the total weight of the coal discharged from the stack. 

The average velocity of the gases in the stack under 
normal full load has been determined to be about 1000ft. 
per minute, with a volume of 127,500 cubic feet per minute, 
which gives a loading of about 0-156 Ib. of solids per 1000 
cubic feet of gas, and of these solids more than 65 per 
cent. will pass through a 100-mesh screen, a loading and 
fineness which apparently give sufficient dispersion to 
avoid detection. 

After about nine months’ operation, an inspection of 
the inside of the Kalamazoo stack showed that the concrete 
surface was being seriously eroded by the use of the water. 
The effects were most marked at the bottom of the stack, 
diminishing in an upward direction. Accordingly, an 
acid-resisting lining extending from the base of the stack 
to a point about 50ft. above the spray, was installed. This 
lining is constructed from vitrified tiles, laid with thin 
joints with an acid-resisting cement; a similar lining 
extending the full height of the stack was installed in 
the stack at the Grand Rapids plant, and to date these 
linings are showing no signs of erosion. 

From the experience thus far obtained it appears that 

where a spray is to be used in a stack for removing fly 
ash from flue gases, the spray should be installed at least 
20ft. above the point where the gases enter the stack, and 
that there should be a distance of at least two stack dia- 
meters from the bottom of the breeching connection to 
the bottom of the stack. 
From the data obtained thus far it appears that, pro- 
viding the gas velocities do not exceed approximately 
1200ft. per minute, a spray in the stack of a pulverised-fuel 
installation can be used as one means of reducing the 
fly ash discharged, and that a recovery of about 35 per 
cent. of the solids can be expected. 
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Some of the very fine particles became embedded in the 
bag, so that it was impossible to brush them out. This 








varied from 15 to 40 per cent. of the total weight of the 
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High-Tension Line Protection by 
the Petersen Arc Suppressor. 


THE increasing use of electricity has been followed by 
a@ greater tendency to supply consumers with energy 
from power stations situated long distances away from the 
point of demand, and in many parts consumers obtain 
their energy by the agency of high-tension transmission 
lines, the reliable operation of which is naturally of great 
importance. During the past fifteen years or so engineers 
have given considerable attention to the study of the most 
troublesome disturbances on high-tension transmission 
systems, and it has been concluded in Germany that about 





Fic. 1—EARTH FAULT CHART 


90 per cent. of all breakdowns on these systems are attribut- 
able to earths, which, in general, arise from two causes. 
On super-tension lines atmospheric disturbances play the 
most important part. During thunderstorms the con- 
ductors are exposed to transient voltages to earth, which 
can amount to several million volts, and the line insulation 
is therefore overstressed, resulting in insulator flash-overs. 
In the case of lines working at lower pressures, i.e., below 
50,000 volts, earth faults are also traceable to other causes, 
such as contamination of the insulators by dust or salt, the 
bridging of the insulators by birds, &c., and the effects 
of snow, ice, or hoar frost. In all tropical parts, where 
thunderstorms are more severe than in England and on the 
Continent, atmospheric disturbances are of special signi- 
ficance. The chart—Fig. 1—shows the earths recorded 
during a thunderstorm on a continental 22 kV transmission 
line. Earth faults may also oceur on cable networks, 
though not to the same extent as on overhead lines, and 
the cause in this case may be traced to injury to the cable 
during laying, or subsequent road repairs, geological 
changes and destruction of the lead sheathing owing to 
stray currents. Earths on high-tension lines give rise to 
disturbances which vary in their severity, according to 
the working voltage and length of the network, and the 
results are not confined to the point of the fault, but can 
adversely influence the entire network. The effects directly 
accompanying, or following, the earth at a later date are 
frequently serious. For a long time the only practical 
method of dealing with such faults seemed to be the 
immediate disconnection of the faulty section regardless 
of interrupting the supply to the consumers. Investiga- 
tion of the electrical phenomena during an earth, 
however, ultimately led to the evolution of a protective 
method which suppresses the disturbance at the outset 
and obviates the necessity for interrupting the supply. 
Every earth on high-tension networks with insulated 
neutral results in the passage of a current between 
the conductors under tension and earth at the point 
where the insulation has been damaged. This current, 
which is known as the earth current, is of a capacitive 
nature. In some cases a metallic conducting path forms 
at the point of the fault. In other words, there is a com- 
plete connection to earth. More often, however, the 
current to earth is associated with a more or less vicious 
are. Even on networks of comparatively low voltage, the 
arcing earth can persist in consequence of the intensive 
ionisation at its base It may possibly extend to lengths 
of several metres, reach the adjacent phases and cause a 
short circuit, and, in addition to the interruption of the 
supply, considerable stresses are imposed on the circuit 
breakers, transformers and generators, &c., in the short 
circuit path. Owing to the high temperature at the base 
of the arc, even the short time during which a self-extin- 
guishing arc lasts may be sufficient to reduce the strength 
of the conductor, which may break at a later date. With 





@ sustained arc, the immediate fusing of the conductor 
may occur. In the case of cable networks, these conditions 
can give rise to very detrimental effects and destroy the 
cable for a length of several metres. 

Investigations have also shown that the arcing earth 
is the instigator of dangerous over-voltages, and its effect 
is not restricted to the point of the fault, but spreads 
over the entire network, resulting in damage to trans- 
formers. The are does not burn continuously, but 
is momentarily extinguished when the earth current 
passes through zero and is re-ignited immediately after- 
wards on account of the special characteristics of capacitive 
circuits. Every ignition produces steep-fronted voltage 
waves, the ignition voltage being many times greater than 
the working voltage of the network. The effect of this 
recurrence of ignition after each half-cycle is severely to 
endanger the insulation strength of all parts of the plant. 

From these considerations it is clear that the section 
of the line within the vicinity of the earth should be dis- 
connected as speedily as possible even at the expense of 
interrupting the supply, and thus prevent the possibility 
of the earth affecting the remainder of the network. The 
simple practice of earthing the neutral of the high-tension 
plant enables the desired result to be secured, for every 
earth is then converted into a short circuit, which results 
in the disconnection of the section affected by the short 
circuit, by relays, which take a short time to operate. 
Important consumers naturally object to interruptions 
in the supply, the frequency of which varies according to 
climatic conditions, and it is the practice in North America 
to make extensive use of double circuit lines for the supply 
of all important consumers. This practice may be regarded 
as economical for lines transmitting great bulks of energy, 
and is therefore commonly adopted on networks working 
at 100 kV and upwards. For networks working at pres- 
sures, say, between 10 kV and 60 kV, however, the 
increased cost of the double lines may be prohibitive. 

The short circuit current which is produced when the 
neutral is earthed is generally many times greater than 
the capacity earth current occurring at the fault, and 
there is the possibility, even if only for a few seconds, of 
persons or animals in the immediate vicinity of the earthed 
point being in danger by the presence of high voltages at 
the surface of the earth, this being another reason why 
every effort should be made with the earthed neutral 
method of protection to disconnect the section affected 
by the earth as quickly as possible. In many cases, how- 
ever, the effect of this is that the short circuit current has 














Fic. 2—ARC SUPPRESSOR FOR 220-kV NETWORK 


not attained its final value when the contacts of the oil 
circuit breaker are separating, but is still in the process of 
decreasing from the peak value the instantaneous short 
circuit current, the peak value of which is many times 
higher than the value of the normal load current. This 
seriously stresses the oil circuit breaker when rupturing short 
circuits due toearths. Theearth short circuit surge produces 
@ corresponding severe mechanical strain on the generators 
and transformers, and it also is apt to cause disturbances 
on telephone systems. But in spite of all these uncer- 
tainties, it was customary in the United States, until a 
few years ago, to disregard the disadvantages of the earth 
neutral in the light of its merits, although, recently, con- 
siderable doubt has arisen regarding its suitability for 
super-power networks. The short circuit surges inseparable 
from the earthed neutral method can stress the system 
so heavily that synchronism between parallel working 
power stations, or between an individual station and syn- 
chronous machines on the premises of its consumers, is 
destroyed, even if an endeavour be made to isolate the 
earthed section within a second, or less. Attempts have 
been made to avoid the disadvantages of the earthed 
neutral method of protection by the use of specially 
designed generators, and by employing quick-responding 
exciters controlled by quick-acting voltage regulators ; 
but these methods cannot preclude the short circuit surge. 
They aim at hindering the most harmful consequence of 
the surge; that is to say, the falling out of step of the 
entire system. 

In Central Europe an entirely different method of 
solving the problem of dealing with earth faults has been 
developed. A few years ago the Petersen arcing earth 
suppressor—shown in Figs. 2, 3 and 4—was regarded with 
suspicion outside the country of its origin, but the satis- 
factory results it has given on all German networks have 
caused engineers in many parts of the world to take an 
interest in the apparatus. Experience with the Petersen 
suppressor is based on many years’ observation on approxi- 





mately 400 networks, and the A.E.G., which put the 
method into practice, has applied the system to trans- 
mission lines with an aggregate length of over 160,000 
kiloms., with working pressures ranging between 2200 
volts and 220,000 volts, and with earth currents of a few 
ampéres up to more than 2000 ampéres. The system has 
also been applied to underground cable networks of various 
kinds, including systems up to 4000 kiloms. long. The 
suitability of the system for radial and meshed systems 
with single and double-circuit lines, interconnected or 
otherwise, has been demonstrated, and it has been found 














FiG 3--ARC SUPPRESSOR FOR 22-kV NETWORK 


that the method can also be adapted to the special condi- 
tions entailed by the conductance of two lines of varying 
working voltage on the same towers. In general, there 
are no practical intricacies associated with its installation 
on existing networks, except the condition that transformer 
windings adjacent to the star point must be insulated for 
at least the phase voltage of the system. A departure 
from full transformer insulation is, as yet, not known for 
networks with a working pressure under 66, and is, more- 
over, to be deplored at higher voltages in consequence of 
the stresses accruing from lightning. 

The earth current is a wattless current, which leads 
with respect to the network voltage, and it can be com- 
pensated at the point of the fault by a lagging current 
produced by the Petersen suppressor connected between 

















Fic. 4—ARC SUPPRESSOR REMOVED FROM CASE 


the neutral point of the high-tension network and earth. 
Under normal conditions it is not under tension, but on 
the occurrence of an earth it is instantly subjected to the 
phase voltage. The suppressor is so dimensioned that the 
inductive current I o is of the same value as the opposing 
capacity earth current Ie. Fig. 5 shows the course of the 
two opposing currents, but actually they are superimposed, 
as shown in Fig. 6. The capacity current I e is linked with 
a small watt component, which is caused by the ohmic 
losses in the line and in the actual earth, &c. The sup- 
pressor current Io also has a watt component owing to 
its iron and copper losses. Fig. 7 shows how the wattless 
and watt components of I o and I e combine at the fault 
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to form the resulting residual current Ir. As pure watt 
current the latter is in phase with the line voltage E v and 
is tantamount to about 2 to 12 per cent. of the earth current 
Io, the lower values being valid for overhead lines of 
fairly high tension during dry weather or for cable systems. 
The danger of earths developing into a line short circuit 
and thus interrupting the supply is minimised, both in 
cable and overhead networks, by the pronounced reduction 
of the earth current at the point of the fault. The pro- 
tective value of the Petersen suppressor is not, however, 
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Fic. 5 CAPACITY AND INDUCTIVE CURRENT PATHS 


limited to this feature, for it has been established that the 
suppressor also prevents the residual earth current Ir 
from causing arcing, even if it is impressed with a con- 
siderable capacitive or inductive component owing to 
inaccurate tuning of the suppressor current to the earth 
current. Even on networks capable of producing earth 
currents of many hundreds, or even thousands, of ampéres, 
the are is said to be suppressed in a small fraction of a 
second, and the development of re-igniting over-voltages, 
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Fic. 6 ACTUAL CURRENT CIRCUIT 


the fusing of lines and other detrimental effects associated 
with arcing earths are eliminated, whilst it is unnecessary 
to switch out the section of the line affected by the fault. 
It is also claimed to be possible, especially in the case of 
overhead lines, to continue the service for many hours 
after the fault has occurred until it is convenient to attend 
to the source of the trouble. While this is not permissible 
in the case of extensive cable networks transmitting a large 
amount of energy, cable shorts are averted. On large cable 
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Fic. 7—VECTOR DIAGRAM 


networks the energy is generally distributed by several 
parallel cables, and the disconnection of one of them does 
not cause an interruption of the supply. The use of an 
arc suppressor on cable and overhead systems is said to 
result invariably in the immediate quenching of an arc to 
earth, even when the residual watt current assumes a 
value of 50 ampéres or more. The disconnection of the 
condenser, #.e., the high-tension line, without re-ignition, is 
ensured by connecting an inductance, i.e., the arcing earth 
suppressor, in parallel. The charge of the condenser then 


fluctuates in the oscillatory circuit formed by the capacity 


damping effect produced by the ohmic resistance. The 
voltage prevailing at the earth point forming the are is 
smallest when the frequency of the discharge oscillation 
coincides with the working frequency, and this condition 
is realised in the circuit formed by the network capacity 
and the suppressor owing to the particular value of the 
latter’s inductance. Consequently re-ignitiop and over- 
voltages ensuing therefrom are precluded by the installa- 
tion of a Petersen suppressor. The behaviour of a pro- 
tected network is represented by the oscillogram—Fig. 8 

recorded on a large high-tension network. After about 
10-15 half-periods the voltage V,, of the faulty phase 
is again increased to the normal value, whereas in the same 
time the voltage of the sound phase V,, falls from twice 
normal to normal. The reduction of the earth current 
to 5 to 10 per cent. of its natural value, the suppression of 
re-igniting over-voltages and thus the extinction of arcing 
earths within the space of a few cycles, results in a decided 
reduction in the number of line disconnections as compared 
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Fic. 8 -OSCILLOGRAM OF FAULT 
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with those that occur on systems not provided with this 
form of protection, and also a considerable reduction in 
the damage done to transformers and lines. The following 
observations were made on a three-phase, 50-cycle 
European network operating at 22 kV, the length of the 
network being approximately 500 kiloms. and the earth 
current about 35 ampéres. In the year 1923 the Petersen 
suppressor had not been installed, but in the following 
year—1924—the apparatus was in use : 


Disconnections. 
1923 1924 
September . , : . 63 » 7 
October : : sa, “ae 7 
November 25 6 
December 43 2 
Total disconnections . 183 22 
Observations were also made during 1928 on a 


110 kV, three-phase, 50-cycle, double circuit line with 
an insulated neutral, and having a total length of 
350 kiloms, and working without a Petersen suppres- 
sor. Of eight faults to earth only one did not cause 





Fic. 9--IRON CORE FOR ARC SUPPRESSOR 


disconnection, whilst with a suppressor in use nine 
faults only resulted in one disconnection. An advantage 
of the system is that it comes into action automatically 
without the assistance of relays or auxiliary spark gaps, 
and there is no time retardation. The relays associated 
with the scheme are merely used for signalling purposes—to 
indicate the section of the system that has developed an 
earth fault. Another item of importance is that, with the 
exception of its application to super-tension overhead 
lines and cable systems, the cost of the scheme is barely 


.1 per cent. of the line costs of the network protected. 


Theoretically, the lagging wattless current flowing 
through the suppressor should be exactly equal to the 
capacity earth current, and as this is directly proportional 
to the length of the network in service, every intentional 
disconnection of a network section should be followed by 
a readjustment of the suppressor current. Actual expe- 
rience shows, however, that on networks equipped with 
suppressors, the arc is definitely extinguished, even if 
there is a considerable difference between the suppressor 
current and earth current. On medium high-tension net- 
works the resultant residual current may amount to 25 





and inductance, and is gradually eliminated owing to the 





per cent. of the capacity current, whilst on super-tension 





networks it may amount to 10 per cent. without influencing 
the extinguishing action of the me to any appre- 
ciable extent. On medium high-tension networ a 
suppressor adjusted to 100 per cent. of the network length 
will fulfil its duty without resetting when the length of 
the network varies between 80 and 125 per cent. On net- 
works with very large earth currents, however, it is 
generally desired to secure the advantage of minimising 
the absolute value of the earth current, and to this end the 
suppressor is equipped with tappings, or sections of the 
network frequently disconnected during service are pro- 
vided with separate suppressors. The tap-changing 
switch of the suppressor can naturally be remotely con- 
trolled, and there is no difficulty in resetting the suppressor 
current during an earth fault. Except on networks of 
the largest size, however, the latter arrangement has not 
been required. The advantage of maintaining service 
on @ line with an earth fault until such time as repairs 
can be undertaken makes it desirable to design the com- 
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On A HIGH-TENSION NETWORK 


pressor for at least two hours’ continuous operation. 
The general design of the Petersen suppressor is on the 
same lines as that of a single-phase core type transformer, 
but the limbs of the iron structure are divided by a large 
number of air gaps—as shown in Fig. 9—the dimensions 
of which are determined by experience in order to obtain 
the correct magnetic characteristic. The insulation of 
the windings is suitably proportioned for the voltage of 
the network to be protected. 

® When this system of protection was first introduced 
doubts were expressed as to its effectiveness under certain 
service conditions. It was thought, for instance, that 
difficulties would be experienced in adapting the current 
of the suppressor to the current of the network, and that 
the efficiency of the system would depend upon the presence 
of a pure sine wave line voltage. Sharply defined har- 
monics in the line voltage which would jeopardise the 
working of the apparatus are, however, very rarely met 
with in practice ; in fact, experience shows that they are 
not to be expected on large power networks. In any case, 
the disturbing influence of such harmonics can be elimin- 
ated by means of suitable “valve” connections. The 
normal connections for a Petersen arc suppressor are 
shown in Fig. 10, where a is the circuit breaker, b the 
power transformer, c the isolating switch, d the suppressor 
with a tapping switch e; / a current transformer, g a 
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Fic. 10—-CONNECTIONS FOR PETERSEN ARC 
SUPPRESSOR 


signalling relay, h a recording ammeter, i a signal lamp 
and & a signal horn. 

The opinion has been expressed that deviations between 
the partial capacities of the individual conductors of the 
high-tension system to earth might cause serious disturb- 
ances in normal service as the result of resonance over- 
voltages. The neutral point of the network is, however, 
at earth potential, and the suppressor is not connected in 
circuit under normal connections. Symmetry is invariably 
assumed in the case of three-core cable systems, and in 
principle this condition is also fulfilled with overhead 
networks and can be secured entirely by transposing the 
wires, which is common practice on extra high-tension 
networks where it is desired to reduce interference with 
neighbouring communication lines. If necessary, trans- 


| position can be carried out subseqently at small cost. 


In any case, it is possible to prevent inadmissible high- 
voltage increments by a proper arrangement of the mag- 
netic circuit of the suppressor. Resonance phenomena, 
that is to say, an increase of the inductance and capacity 
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voltages limited Solely by the ohmic resistance, are then 
impossible and “falling out” of the system from the | 
so-ealled resonance condition is automatically brought 
about by the magnetic saturation of the inductance. 

It was thought at one time that the protection of a 
network by means of the Petersen suppressor called for 
greater insulation of the high-tension lines than that 
necessary on networks with an earthed neutral; but that 
is not the case. True, the sound conductor on a network 
equipped with a Petersen suppressor is under line voltage 
during an earth fault, whereas on networks with a solidly 
earth neutral it is only subjected to the phase voltage, 
and on networks earthed through a resistance to a voltage 
between these two values. The insulation of a network is, 
however, determined by the worst possible conditions, 
and measurements have revealed the fact that over- 
voltages due to lightning are much more serious than all 
other excess pressures. As the value of the over-voltages 
set up by lightning is entirely independent of the system 
of protection, the insulation of the line is not affected by 
the use of a Petersen coil. The makers of this apparatus 
also point out that it is incorrect to assert that networks 
protected with an arc suppressor have a greater tendency 
to develop double-pole earths. On the contrary, it has 
been found that the number of double-pole earths on net- | 
works originally operated with an insulated neutral have | 
been greatly reduced after the adoption of the Petersen 
system. As the vast majority of earth faults are arcing 
faults which are immediately extinguished, sustained 
stresses on the line insulation by the voltage between 
phases very rarely occur. Experience gained during the 
last ten years on many installations equipped with this 
form of protective gear is said to have proved that it is 
eminently satisfactory, and in Central Europe the system 
has met with much favour. 

For the information contained in this article we are 
indebted to Dipl.-Ing. F. Riidenberg, of the A.E.G. 








Lioyd’s Register Year Book. 


THE new edition of the Register Book issued by the 
Committee of Lloyd’s Register of Shipping contains, as 
usual, complete particulars of all the sea-going vessels of 
the world, of 100 tons and upwards, and, in addition, of 
the steel and iron vessels trading on the Great Lakes of 
North America, and of other vessels classed with the 
Society. It includes a full record of about 33,000 steamers, 
motor ships and sailing vessels. The volumes comprise 
also lists of signal letters assigned to all sea-going vessels ; 
shipbuilders and marine engineers in all countries ; de tailed 
particulars of dry and wet docks, ports, harbours, &c., in 
each country ; telegraphic and postal addresses of about 
21,000 firms connected with shipping in all parts of the 
world; steamers and motor ships arranged according to 
nationality and gross tonnage ; of the speed of merchant 
vessels capable of 12 knots and upwards; of deadweight 
and cubic capacities of cargo steamers and motor ships ; 
of vessels carrying oil in bulk; and of shipowners and 
managers all over the world, with the names and tonnages 
of their respective vessels, &c. 

The following summary of some of the results which are 
to be obtained by an analysis of these tables and by a com- 
parison with similar tables issued by Lloyd’s Register in 
previous years will be found of interest. 

CLASSIFICATION OF VESSELS. 

Before dealing with the other statistical tables special 
attention is drawn to the figures shown in the table giving 
the number and tonnage of vessels classed by Lloyd’s 
Register of Shipping. The number and tonnage* of 
existing vessels recorded in the new edition of the Register 
Book—including about 950,000 tons of new ships afloat 
in course of classification—which are now or have been 
classed by the Society is 15,693 of 43,176,933 tons. Prac- 
tically all these vessels were built under the inspection of 
the Surveyors of Lloyd’s Register. Of the tonnage actually 
holding the Society's class, 46-2 per cent. is registered in 
Great Britain and Ireland and 53-8 per cent. in other 
countries, 


25,893,000 tons, equal to nearly 133 per cent. of the steam 
tonnage in existence in 1898, and that the net addition 
during the sixteen years 1914-1930 amounted to over 
22} million tons, equal to nearly 50 per cent. of the pre-war 
tonnage. If a shorter period be taken for comparison it 
is shown that while during the five years 1909-1914 the 
world increase—8,931,000 tons—amounted to 24} per cent. 
of the tonnage owned in 1909, during the five years, June, 
1925, to June, 1930, the increase—5,643,000 tons—only 
represented 9 per cent. of the world tonnage at June, 1925, 
an average yearly increase of 1-8 per cent. A com- 
parison of the figures for 1898 and 1914 shows that the 
largest increases took place in Great Britain and Ireland 
(8,345,000 tons), Germany (3,491,000 tons), United States 
3,111,000 tons), Norway (1,338,000 tons), and Japan 
(1,254,000 tons). During the period 1914-1930 the largest 
increases took place in the sea-going tonnage of the United 
States (8,619,000 tons), and in Japan (2,609,000 tons). 
Increases of over a million tons also occurred in six other 
cases, namely, Italy (1,8 832,000 tons), Norway (1,706,000 
tons), Holland (1,607,000 tons), France (1, 549,000 tons), 
Great Britain and Ireland (1,430,000 tons), and the British 
Dominions (1,156,000 tons). The increase of tonnage 
belonging to Great Britain and Ireland represents only 
7-6 per cent. of the tonnage owned in 1914, whereas the 


Countries Ses 


Great Britain and Ireland 
British Dominions 


,547,000 
621,000 


Denmark 308,000 
France 973,000 
Germany 1,644,000 
Greece 151,000 
Holland 356,000 
Italy 442,000 
Japan 454,000 
Norway 619,000 
Spain .. 545,000 
Sweden .. 329,000 
United States (sea) L 1 176.000 f 
United States (Lakes) er oe 
Other countries 1,346,000 
Totals .. .. , , 19,511,000 


increase of tonnage owned abroad represents nearly 80 per 
cent. of the pre-war tonnage. Notwithstanding an increase 
of 1,689,000 tons since June, 1923, the present totals for 
Germany are still 936,000 tons below those for June, 1914. 

In 1898 Great Britain and Ireland owned 54 per cent. of 
the world’s steam and motor tonnage, but owing to the 
continual increase which is taking place in the tonnage 
owned abroad, the percentage in 1914 had declined to 
41-6, and has now been reduced to 29-9. Similar per- 
centages for the three years respecting the next seven 
leading countries are : 


1898. 1914 1930. 
United States (sea) , 3 s 4-5 15-7 
Japan oe 3-8 6-3 
Germany 8-4 11-3 6-2 
Norway 3-2 4-3 5-4 
France 5-0 4-2 5-1 
Italy 2-3 3-1 1-8 
Holland. . 1-8 3-2 1-5 


TONNAGE OF SAILING VESSELS AND BARGES. 

The reduction in the tonnage of sailing vessels and barges 
since pre-war times—say, June, 1914—amounts to about 

2,360,000 tons gross. ‘The present percentage of such 
tonnage to the world’s total tonnage is under 2-3. Of the 
world’s tonnage of sailing vessels and barges, 843,547 tons 

-equal to 53-3 per cent. of the total—are now owned in 
the United States, and the other countries which still have 
an appreciable amount of such tonnage are :—Great 
Britain and Ireland, 117,000 tons ; Canada, 90,000 tons : 
Finland, 70,000 tons; Italy, 69,000 tons; and France, 
60,000 tons. If barges which are generally towed, and other 
craft included in the sailing tonnage because not fitted with 
engines for self-propulsion, be excluded, the world tonnage 


World Tonnage in Existence at June, 1930, and June, 1929. 


1930. 
Where owned. — 
Steamers and Sailing 
Motor Ships. Vessels. 


Great Britain and Ireland 20, 321, 920 “116,524 


Other countries 47,701,884 1,467,316 


Total ee ‘ ss se 68,023,804 1,583,840 


The tables show that during the last twelve months 
there was an increase in the steam tonnage owned in the 
world of 148,176 tons, an increase of 1,468,235 tons in the 
motor tonnage and a decrease in the sailing tonnage of 
83,079 tons, making a total world net increase of 1,533,332 
tons. The net increase from June, 1928, to June, 1929, was 
1,119,653 tons. The countries which showed the largest 
increases for the last twelve months were :—Norway, 
443,796 tons; Great Britain and Ireland, 272,113 tons ; 
France, 152,216 tons; and Holland, 147,248 tons. 
Amongst the prine ipal maritime countries, only one shows 
a decrease, viz., the United States, with a decrease of 
436,214 tons. That is due to the tonnage broken up during 
the last twelve months having been higher than during the 
previous year. 


CoMPARISON OF STEAM AND Motor TONNAGE AT JUNE, 
1898 ; June, 1914; anp June, 1930. 


The gross tonnage of steamers and motor ships owned in 
the world as recorded in Lloyd’s Register Book for the 
years 1898, 1914 and 1930 are given in the table in the 
next column. 

This table shows that during the sixteen years 1898-1914 
the net increase in the world’s steam tonnage was 





* The figures regarding tonnage of vessels throughout these 
notes refer to gross tonnage. 





1929. 
Steamers and Sailing a 
Total. Motor Ships. Vessels. Total 
; 20,438,444 20,046,270 120,061 20,166,331 
49,169,200 46,361,123 1,546,858 47,907,981 
69,607,644 66, 407,393 1,666,919 68,074,312 


of real sailing vessels only amounts to about 825,000 tons, 
of which 286,000 tons—equal to 34% per cent. of the total 

are owned in the United States, 70,000 tons are owned in 
Finland, and only 18,000 tons in Great Britain and Ireland. 


Size AND AGE OF STEAMERS AND Moror Suirs. 


A considerable increase has taken place in recent years 
in the number of sea-going steamers and motor ships of 
4000 tons each and above. In 1914 there were 3608 such 
vessels, and now the number reaches 6556, of which 446 are 
of 10,000 tons and above, including 63 of 20,000 tons each 
and upwards. Of the 446 vessels, 240 are under the 
British flag. It may be noted that just under one-half of 
the total number of steamers and motor ships in existence 
are of less than 1000 tons each. 

Another table shows that of the motor ships now in 
existence there are 915 of 4000 tons and above, an increase 
of 171 as compared with June, 1929. One hundred and 
fifty-four of them are of between 8000 and 10,000 tons, 
and 78 of 10,000 tons and upwards. From still another 
table, in which steamers and motor ships are classified 
according to their size and age, it is to be noticed that there 
are 3486 vessels less than five years old, with a tonnage 
representing 16-5 per cent. of the total steam and motor 
tonnage. Vessels of twenty-five years and over amount 
to 8273, but their tonnage is less than that of the 3486 


newer vessels. Of the vessels built in 1905 or before, 

2 per cent. are of less than 1000 tons each, and the 
average size of the others is 2926 tons ; while of the vessels 
built during the last five years, only 39 per cent. are of less 
than 1000 tons each and the average of the others reaches 
5055 tons. Of the 1059 vessels of 8000 tons and upwards 
now in existence, 284 have been built during the last five 
years. 

Of the tonnage owned in Great Britain and Ireland, 
22-5 per cent. is less than five years old. The only countries 
which have a larger proportion of new tonnage—less than 
five years old—are Norway with 30-2 per cent. and 
Holland with 23-9 per cent. On the other hand, France, 
Japan and Spain have only between 11 and 13 per cent.; 
while of the United States sea-going vessels only 4-1 per 
cent. is less than five years old. Of the tonnage registered 
in Great Britain and Ireland, 84-2 per cent. is under 
twenty years old, while the percentage for the tonnage 
owned abroad is less than seventy-one. 

The group of vessels with the largest aggregate of 
tonnage is that of between 4000 and 6000 tons each, 
amounting to 19,711,241 tons, equal to 29 per cent. of the 
world’s total steam and motor tonnage. The big liners, 
e.g., those of 15,000 tons each and upwards, represent 
only 4-9 per cent. of the total tonnage ; it may be noted 


Difference between 











19l4 1930 - ——_——-- = 
1914 and 1898. 1930 and 1914 
18,892,000 20,322,000 8,345,000 1,430,000 
1,632,000 2,788,000 1,011,000 1,156,000 
770,000 1,072,000 462,000 302,000 
1,922,000 3,471,000 949,000 1,549,000 
5,135,000 4,199,000 3,491,000 936,000 
821,000 1,391,000 670,000 570,000 
1,472,000 3,079,000 1,116,000 1,607,000 
1,430,000 3,262,000 988,000 1,832,000 
1,708,000 4,317,000 1,254,000 2,609,000 
1,957,000 3,663,000 1,338,000 
$84,000 1,207,000 339,000 
1,594,000 686,000 
10,646,000 \ - j s 619. 000 
2,458,000 =f? 111,000 { 198,000 
3,479,000 4,555,000 2,133,000 1,076,000 
45,404,000 68,024,000 25,893,000 22,620,000 


that 53-6 per cent. of this liner tonnage is owned in Great 
Britain and Ireland 


Tyre or MACHINERY 


rhe type of machinery used for the propulsion of vessels 
is given in another table, and the figures it contains show 
the great development which has taken place in the use of 
steam turbine engines and of internal combustion engines 
There are now 1464 steamers of 10,413,000 tons fitted with 
turbine engines or a combination of steam turbines and 
reciprocating engines, and 3696 vessels—including auxiliary 
vessels—of 8,096,337 tons, fitted with internal com- 
bustion engines, as compared with 730,000 tons and 
220,000 tons respectively in 1914. 

It may be stated that while during the last twelve months 
there was an increase of 1,468,000 tons in the tonnage of 
motor ships, and of 368,000 tons in the tonnage of vessels 
fitted with steam turbines, the tonnage of steamers fitted 
solely with reciprocating steam engines actually decreased 
by 220,000 tons. The increase in the motor ship tonnage 
at June, 1930, as compared with June, 1925, amounted to 
5,382,000 tons. 

An interesting feature is the comparatively large pro- 
portion of motor tonnage included in the merchant navies 
of some countries. While the total motor tonnage amounts 
to only 11-6 per cent. of the total tonnage owned in the 
world—in Great Britain and Ireland 11-1 per cent.—the 
percentage is much higher in the Scandinavian countries, 
viz.:—Norway, 35:2; Denmark, 32-5; and Sweden, 
29-4. Amongst the principal maritime countries, France 
and the United States have the smallest proportions of 
motor tonnage, viz., 4-1 and 4-7 per cent. respectively. 

An analysis of the type of machinery now employed also 
shows that there are recorded in the Register Book 150 
vessels, with a total tonnage of 1,265,929 tons—included 
in the above-mentioned totals for turbine vessels—which 
are fitted with a combination of steam turbines and 
reciprocating engines. Another interesting particular is 
that in the case of 67 vessels with a tonnage of 308,281 
tons, a comparatively new system of propulsion has been 
adopted, viz., electric motors connected to the screw 
shaft, these motors being supplied with current from 
generators, which are driven either by steam turbines or 
oil engines. Of these vessels, 53 of 235,947 tons are owned 
in the United States, including 3 vessels of over 20,000 
tons each. Of the 29,996 steamers and motor ships of 
100 tons gross and upwards recorded in the Register 
Book, 3695 are twin-screw vessels and 128 have triple or 
quadruple screws. 


Coat AND O11 FUEL. 


There are also recorded in the new Register Book 3904 
steamers of 19,857,788 tons fitted for burning oil fuel, of 
which 858 of 5,519,291 tons are registered in Great Britain 
and Ireland, and 1698 of 8,448,805 tons are registered in the 
United States of America. The above figures, in con- 
junction with those given in the preceding section, enable 
a comparison to be made between the respective employ- 
ment of coal and oil fuel at the present time as compared 
with 1914. 

1914. 1930 
% of total % of total 
gross tonnage gross tonnaye. 

Suiling vessels and sea-going 


barges oe Oe « 2 3-37 

Oil, &e., in internal combustion 
engines . ‘s ee 0-45 .. .. 81-63 
Oil fuel for boilers saat Canis alta 2-66 .. .. 28-63 
Coal .. “é 16s) wen Ae 57-57 
100-00 100-00 


It will thus be seen that under 57-6 per cent. of the 
tonnage of the merchant marine now depends entirely 
upon coal, while in 1914 the percentage was nearly 89. 
It must, of course, be understood that oil is not necessarily 
always used in steamers fitted for burning oil fuel, as suc 
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installations can readily be replaced by coal-burning 
fittings when occasion demands the use of coal in pre- 
ference to oil. 

Tyre or VESSELS. 

_The tables also show the total tonnage of certain types 
of vessels. The to of the 1308 tankers, of 1000 
tons or and upwards, amounts to 7,536,368 tons ; 
380 of 2,167,297 tons are registered in Great Britain and 
Ireland, 389 of 2,419,977 tons are registered in the United 
States, and 154 of 1,059,550 tons in Norway. In addition, 
there are 91,536 tons of tankers of less than 1000 tons each. 
The tonnage of trawlers and other fishing vessels and 
whalers amounts to 965,864 tons. An analysis of the 
vessels recorded in the Register Book shows that 371,677 
tons represent tugs and salvage vessels; while steam 
barges, dredgers and similar craft, ferries, river vessels 
and vessels owned by municipal corporations or harbour 
authorities amount to 791,468 tons. Although few paddle 
vessels are now built, the total tonnage of such vessels in 
existence and recorded in the Register Book still amounts 
to 319,094 tons. It will thus be seen that, without taking 
into account size, age or material, there are over 10,000,000 
tons of vessels which are not used for ordinary cargo and 
passenger purposes. 


TONNAGE OF THE LARGER OCEAN-GOING STEAMERS AND 
Moror Suirs AVAILABLE FOR GENERAL CARGO AND 
PASSENGER PURPOSES. 

If all vessels of the types mentioned in the preceding 
paragraph be omitted, and disregarding also (a) vessels 
trading on the Great Lakes of North America, (b) wood 
vessels, (c) vessels of less than 5000 tons gross, and (d) 
vessels over twenty-five years old—with the exception of 
a few which, although up to thirty years old, are still 
capable of a high speed—and presumably of less efficiency 
than more modern vessels, the following figures are 
obtained which indicate the relative position of the prin 
cipal maritime countries of the world as regards the larger 
ocean-going vessels available for general cargo and 
passenger purposes. 





Total steam and motor) Ocean-going tonnage 


tonnage. as defined above. 
Countries 
Tonnage Percentage Tonnage | Percentage 
ownec of world ow — of world 
total. total. 
Great Britain 
and Ireland . . 20,321,920 20-87 10,439,753 38-47 
United States 13,202,261 19-41 5,372,806 19-80 
Germany 4,199,096 6-17 2,151,162 7°93 
Japan 4,316,804 6-35 1,739,031 6-41 
Holland 3,079,000 4-53 1,731,881 | 6-38 
France 3,470,591 5-10 1,587,905 5-85 
Italy 3,261,922 4-80 1,492,391 5-50 
Norw ay . 8,663,237 5-39 515,496 1-90 
Other countries 12,508,973 18-38 2,105,770 7-76 
World totals .. 68,023,804 100-00 27,136,195 100-00 


This table shows the relatively high efficiency of the 
merchant fleet of Great Britain and Ireland, which, while 
comprising less than 30 per cent. of the world tonnage as 
recorded in the Register Book, has nearly 38} per cent. of 
the more efficient ocean-going tonnage available for 
general cargo and passenger purposes. Considerable 
differences are also shown as regards three other countries, 
viz., Holland and Germany, which from percentages of 
4-53 and 6-17 respectively of the total tonnage, rise to 
6-38 and 7-93 per cent. of the larger ocean-going tonnage, 
and, on the other hand, Norway, which from 5-39 per cent. 
is reduced to 1-90 per cent. It should be stated, however, 
that this reduction is due to the very large proportion of 
tanker tonnage included in the Norwegian merchant 
marine. 


TONNAGE OWNED IN THE WoRLD at Various Dates 


Another table, which i8 useful for the purpose of ascer- 
taining the development of the merchant navies during the 
last thirty-five years, shows for each of the years 1896-1930 
the number and the gross tonnage of the steamers and 
motor ships and of the sailing vessels owned in the world. 
distinguishing also the principal maritime countries. 
From this table some remarkable variations can be 
observed. In 1896 the gross tonnage of steamers amounted 
to 17,738,000 tons, and the gross tonnage of sailing vessels 
to about 8,400,000 tons. The steam and motor tonnage 
has increased by over 50} million tons, while the sailing 
tonnage has decreased by over 6,800,000 tons. Apart 
from the enormous increase which has taken place in the 
United States sea-going steam tonnage since 1916, and the 
decrease, during the period 1914-1921, in the German 
tonnage, both due to the war, the following are the most 
noticeable changes during this period of thirty-five years : 
The sail tonnage registered in Great Britain and Ireland 
and in Norway, which in 1896 amounted to about 2,480,000 
tons gross and 1,220,000 tons gross respectively, is now 
reduced to 117,000 tons—mostly barges—and 5052 tons 
respectively. 

The increase in the steam and motor tonnage owned in 
Great Britain and Ireland amounts to 10,353,000 tons. 
The most remarkable development has taken place in 
Japan, the steam tonnage of which country now reaches 
a figure equal to nearly thirteen times the total owned in 
1896. The present figures of steam tonnage for Greece, 
Holland and Italy are about nine times, those for Norway 
seven times, and those for Sweden nearly six and a-half 
times as great as in 1896. 


TONNAGE Lost AND Broken UP. 


The statistical tables include a table showing the 
tonnage of steamers and motor ships lost and broken up 
each year, from 1906 onwards. As regards losses, one 
point deserves special mention, and that is the consider- 
able decrease in the percentage lost during the last five 
years as compared with other quinquennial periods in 
pre-war times. The average yearly percentage of steam 
tonnage lost during the years 1925-29 only amounted to 
0-71 per cent., while, for instance, during the years 1909-13 
the average was nearly 1-17 per cent. These figures may, 
of course, to some extent be influenced by the large 
amount of tonnage laid up during recent times. 


The figures for steamers broken up vary to a very large 
extent from year to year. During the period 1905-1909 
the minimum was 120,003 tons, and the maximum 251,900 
tons ; during 1910-1914 the variation is from 87,737 tons 
to 245,891 tons. During the years 1915-1920 practically 
no tonnage was broken up, the yearly average only amount- 
ing to 10,000 tons. Quite different conditions are shown 
for recent years. During 1921 the tonnage broken up 
amounted to 77,500 tons ; it increased to 315,000 tons for 
1922 ; to 963,000 tons for 1923 ; and for the year 1924 the 
total reached 1,174,000 tons. The tonnage broken up 
‘during 1925 amounted to 653,000 tons, and to 799,000 tons 
during 1926, but during the year 1927 the vessels broken 
up only amounted to 403,000 tons. The figures for 1928 
and 1929 showed an increase, having reached 736,000 tons 
and 944,000 tons respectively. The aggregate steam 
tonnage broken up during the seven years 1923-29— 
5,670,000 tons—represents a yearly average of under 
1} per cent. of the tonnage owned. Adding to these figures 
the tonnage of steamers and motor ships lost through 
casualties during the same period—3,137,000 tons—it will 
be seen that the average wastage of sea-going merchant 
tonnage—excluding sailing vessels—barely exceeds 2 per 
cent. per year of the tonnage owned. The total figures for 
tonnage broken up during the seven years include 1,340,000 
tons registered in Great Britain and Ireland, 1,939,000 tons 
in the United States, 713,000 tons in Italy, and 592,000 
tons in France. Although as regards Great Britain and 
Ireland the tonnage broken up during this period repre- 
sents a smaller percentage of the total tonnage owned than 
is the case of tonnage owned abroad, this difference is 
accounted for by the fact that a considerable number of 
the older vessels are purchased from Great Britain and 
Ireland by other countries, the result being that while of 
the tonnage now owned in Great Britain and Ireland less 
than 16 per cent. consists of vessels of twenty years of age 
and above, the tonnage owned abroad comprises over 29 per 
cent. of vessels of that age. 








Water Cooling in the Printing 
Trade. 


For the purpose of economising im the consumption 
of water used for cooling purposes in the big printing houses 
of London and the provinces, there have been recently 
installed a number of cooling plants, so that the water 
can be used over and over again. The desirability of such 
a practice may be gauged from the fact that an “‘ Autoplate”’ 
machine, for instance, requires 2700 gallons of water per 
hour, and unless that water ‘s re-cooled and re-used it 
must be run to waste down the drains. In the engraving 
which we reproduce herewith, there is shown a cooling 
plant designed for this purpose. It was installed at 





























WATER COOLING PLANT AT A PRINTING WORKS 


Northcliffe House, Fleet-street, by Heenan and Froude, 
Ltd., of Worcester, and it is typical of a number of very 
similar plants in the vicinity. Since the photograph 
from which our illustration has been reproduced was taken, 
the building has been extended by the addition of another 
floor, which comes up to the lower platform level, so that 
the tanks below are now hidden from view. They are 
storage tanks to provide a supply of cold water for use in 
case of emergency, and the working parts of the plant 
remain the same. 

This cooler is designed to deal with a flow of water of 
15,000 gallons per hour, and to reduce its temperature, 
after it has been used to cool the casting and shaving 
machines, to 70 deg. Fah. in average climatic conditions. 
In very hot and humid weather the temperature of the 
water may rise a few degrees, but it is frequently cooled 
to a temperature well below 70 deg. The cooling effect 


‘is produced by a combination of direct contact of the 


water with a current of air and the partial evaporation of 
some of the water; the loss of water thereby is, we under- 
stand, no more than 2} per cent. of the total in circulation. 

The essential feature of the cooler is the provision of a 
large mass of mats made of curly phosphor bronze shavings 
—similar to those used in the kitchen for cleaning pots 
and pans—over which the water is sprayed, while a draught 
of air is blown upwards by afan. These mats are wrapped 
in copper wire netting of fine mesh and are reinforced 
by rods to prevent them from sagging. They are made up 
in sections about 4ft. 6in. square by 4in. thick, and are 








slid into the main casing on slides. There are six tiers 





of mats, and doors are provided in the casing so that they 
can be easily removed for cleaning if necessary. Above 
the mats there is a series of V-shaped perforated troughs 
for distributing the water evenly. These troughs are fed 
from the narrow tank which can be seen on the right of 
the main casing in the illustration. This tank is provided 
with baffles to ensure that each trough receives its proper 
share of the water, and it is fed by a rising main from the 
basement. 

The fan, which provides the. necessary draught of air, 
is driven by a Crompton direct-current motor, which is 
plainly visible in the illustration. It delivers the air to 
the bottom of the main casing by means of a large trunk 
so devised that the air is well distributed over the area of 
the cooling mats. This motor is of the totally enclosed 
type, so that it may operate in the open. 

The draught of air produced by the fan is carried 
upward by a short stack, which is protected from rainfall 
by an inverted cone, and we noticed that, on the occasion 
of our visit, when the plant was only working intermittently 
in the slack time of the day, very little vapour was coming 
from the top of the stack. 

In the basement of this installation there is a sump 
into which the water gravitates after it has been used 
for cooling purposes, and therefrom it is raised to the cooler 
by either one of two centrifugal pumps driven by Crompton 
motors, each of which is designed to handle the whole of 
the flow of water. The motors are of some 17 horse-power 
and run at about 1600 revolutions per minute. 

The control of the motor in service for the time being is 
effected automatically by a float arrangement in the sump, 
which starts up the motor as the water level rises. The 
water is then pumped up, through the cooler, into the over- 
head storage tanks. In normal full service working the 
pumping and cooling keep pace with the demands of the 
casting floor, but when work is shut down the pumps con 
tinue to operate until the water level in the sump is reduced 
toaminimum. A store of cool water is, therefore, provided 
in the overhead tanks for starting the next shift. 








South African Engineering Notes. 


Gold Recovery from Dumps. 


Tue “ Dumps Residues, Ltd.,”’ has acquired from 
a Mr. R. Nicholls, the patentee of the process and from 
the Transvaal Gold and Iridium (Pty.), Ltd., the patent 
rights within the Union of South Africa of a new and 
improved process for recovering and extracting gold from 
ores and residues, and will, it is said, start work very soon 
now. The company will apply the process commercially 
to the Witwatersrand and other tailing dumps and to 
platinum residue dumps on a large scale. The mining 
dumps on the Rand are known to contain in the aggregate 
many million pounds’ worth of gold, and the company 
claims that the Nicholls process provides a simple method 
by which those values can be profitably recovered. The 
process is said to be a chemical one, which can be applied 
without the shifting or handling of the sands. In its appli- 
cation it relies upon precipitation by carbon. It is stated 
that numerous laboratory tests have shown an extraction 
of 50 per cent. of the original gold content of the sand 
submitted. The test was undertaken by the bullion assay 
department of Barclay’s Bank. 


Manganese for Export. 


The export of something like 1000 tons of man 
ganese ore per day from the Postmasburg manganese field, 
is now beginning, and if rates for a lower grade ore can 
be satisfactorily arranged with the Railway Department, 
South Africa’s ultimate shipment of this ore, for which 
there is increasing demand, may reach 1,000,000 tons per 
annum. The railway from the mines to the old railhead 
is completed, and the line right through to Durban has 
been made suitable for the heavy traffic it will have to 
carry. The M ese Corporation, Ltd., in accordance 
with agreement, has advanced the £300,000 required for 
the construction of the railway, and has also spent £50,000 
on the erection of a loading plant at Durban, and, alto 
gether, including the provision of many hundreds of tons 
of plant and equipment at Postmasburg, the Corporation 
has spent £400,000—irrespective of the money advanced 
for the construction of the line—on what was a year or 
so ago barren country. A town has been put up and the 
Corporation is now employing about 2000 Europeans and 
natives. Nearly 80,000 tons of ore is in stock awaiting 
shipment, and it is all sold on forward contracts at a reason 
able price, though, as compared with prices ruling some 
time ago, the present price is low, as the result of Russia 
having cut the price so severely. The Corporation, how- 
ever, is not disturbed by this competition, as the mines, 
plant and railways, which Russia got for nothing, are now 
in need of repair and renewals, which will increase their 
costs. But even if competition continues, the Corpora- 
tion has a superior ore and the mining costs are very low. 
An arrangement has been come to with the Conference 
Shipping Lines in respect of the freights on manganese, 
not only to Europe, but to America, and, in order to help 
the balance of treffic, the Corporation will ship more during 
the slack season than when heavy and other traffic has 
to be handled. 


State Steel and Union Steel. 


To the satisfaction of all concerned an arrange 
ment has now been arrived at by which the fear felt by 
the shareholders of the Union Steel Corporation of South 
Africa, Ltd., is entirely dispelled. When the State- 
controlled concern, known as the South African Iron and 
Steel Industrial Corporation was first decided upon, much 
of the opposition to it was on account of the fact that it 
seemed impossible that its coming into existence could 
mean anything but that it would compete with the Union 
Steel Corporation, and, with the resources of the State 
at its back, it would be able to ruin the private concern, 
the shareholders in which in South Africa and England 
would lose their money. The outlook brightened somewhat 
when an arrangement was come to by which the State 





concern undertook to confine itself to the primary iron and 
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steel products, but even then the position was far from 
satisfactory. Now, however, negotiations for the amalga- 
mation of the two concerns have been completed. The 
capital of the Union Corporation is to be written down 
from £900,000 to £300,000 and then £250,000; 8 per 
cent. cumulative participating preference shares are to be 
created. The money to be provided by the new issue will, 
it is stated, be sufficient to liquidate the current liabilities 
of the Union Corporation as well as provide further working 
capital required for the purchase and erection of additional 
plant in order to improve the general productive capacity 
of the work. 


Powerful Coast Light. 


The power of the Cape St. Francis lighthouse on 
the Union coast is to be increased from 120,000 candle- 


-DYNAMOMETER AND STARTING MOTOR 


An Aero Engine Testing Plant. 


AN aircraft engine testing plant, which has recently 
been supplied for installation at the Karachi aerodrome, 
of the Indian Government, by Heenan and Froude, Ltd., of 
Worcester, is illustrated by the accompanying engravings. 
This plant, which is of an unusually self-contained nature, 
includes, in addition to the equipment which the test plant 
makers usually supply, such additions as petrol tanks, 
petrol flow meters, an oil cooler, a starting motor, and a 
number of instruments and gauges. It has also been 
specially arranged so as to be almost completely inde- 
pendent of any outside source of power, water or other 
supply once the engine has entered upon its power test. 
It is intended primarily for the testing of British Jupiter 
air-cooled engines of some 500 brake horse-power. 














Fic. 3--WATER 


power to 2,500,000 candle-power. The most powerful 
lighthouse in the Union at present is at Green Point, near 
Cape Town, which is of 850,000 candle-power. In addition, 
a powerful electric siren, with a dependable range of 10 
miles, is being erected on Cape St. Francis. When these 
works are completed, a siren, which is to be operated with 
compressed air, is also to be erected at Pelican Point at 
Walvis Bay. 

The Government’s decision thus to improve the 
navigation aids at Cape St. Francis is due to the wreck 
of the steamer “ Cape Recife,” which ran on the rocks 
within 150 yards of the Cape St. Francis lighthouse, in a 
dense fog on February 21st, 1929, and became a total 
wreck. 


Congella Power Station. 


Orders are being placed for two more boilers for 
the Congella power station, Durban, of the Electricity 
Supply Commission, and a further 12,000-kW turbo- 
alternator with auxiliaries, &c., in order to meet the new 
agreement with Durban Corporation for a maximum 
demand of 30,000 kW in 1932. The installed capacity of 
the station will then be 48,000 kW, made up of three 
12,000-kW units and two 6000-kW units. The two new 
boilers will complete the equipment of the original boiler- 
house, which was built to accommodate eight units of 
60,000 Ib. normal rating. 


COOLER AND DYNAMOMETER 


The engine is mounted upon a cradle, as shown in Fig. 4, 
and is coupled by a cardan shaft to a Froude hydraulic 
dynamometer. The dynamometer shaft, in turn, is coupled 
to an electric generator. This generator absorbs power 
up to 210 kW, above which amount the surplus of the 
engine power is automatically by-passed to the Froude 
dynamometer. The current generated by the electric 
machine is passed vid a stabilising battery to an electric 
motor driving a large Heenan centrifugal fan, which dis- 
charges air through a steel duct or wind tunnel, past the 
cylinders of the engine, at the high speed necessary to 
ventilate and cool the engine itself. 

The water which is required by the dynamometer is 
naturally heated through the absorption of power, but is 
constantly re-cooled and returned to the dynamometer by 
a water cooler of a familiar type plainly shown in Fig. 3. 
Thus the only demands made by the testing plant are a 
small supply of water to make up evaporation losses in the 
cooler, and an infrequent call from the test shop mains for 
electric current to drive a small motor for starting the aero 
engines. 

A general view of the plant from the water cooler side 
is given in Fig. 3, which clearly shows the centrifugal fan 
and motor with the wind tunnel overhead. The Froude 
dynamometer, electric generator and engine starting motor 
are shown in Fig. 1. Fig. 4 shows a Jupiter engine on 
its cradle facing the orifice of the wind tunnel. The tunnel, 
it will be seen, is finished with an extending fabric sleeve, 





FiG. 2--CONTROL PANEL AND FLOW METERS 


which can be withdrawn as shown, for access to the engine, 
but in the testing position is moved close to the cylinders. 
It is distended to the correct shape by the internal air 
pressure. A view from the control panel side is given in 
Fig. 2, which shows on the right the petrol flow meters and 
also the electrical B.H.P. meter, tachometer, and elec- 
trical control desk, together with the weighing head and 
spring balance of the Froude dynamometer. The engine 
throttle control lever is conveniently mounted on the 
control desk. 

A Froude test plant, capable of dealing, without altera 
tion of any part of the plant, with engines both of the 








Fic. 4—-ENGINE AND TELESCOPIC WIND TUNNEL 
CONNECTION 


right-hand and of the left-hand rotation pattern, has also 
recently been supplied and put into operation in the 
Argentine Republic ; the lay-out of this plant is almost 
identical with the foregoing, except that the dynamometer 
is of the Froude hydraulic type. A further similar plant is 
now being erected in the test shops of Alfa-Romeo, Milan. 








Canadian Engineering News. 


(From our own Correspondent.) 


Canada’s Fiscal Policy. 


CANADIAN manufacturers assembled in annual 
convention in Toronto recently decreed that when the 
proper safeguarding of the interests of Canadian producers 
is assured, every practical plan to increase trade among 
British countries should be supported. The most diffi- 
cult part of the problem, so far as Canada is concerned, 
lies, in the opinion of the manufacturers, in the difference 
in the fiscal policies of the Empire, particularly the United 
Kingdom and Canada. Of all the goods imported into 
Canada from the United Kingdom, 63-5 per cent. enter the 
Dominion under the lower rates of the British preferential 
tariff, whereas only 3-5 per cent. of Canadian exports to 
the United Kingdom are admitted under preferential 
tariffs. ‘‘If it is desirable to protect products of the 
United Kingdom in the Canadian market,” says the state- 
ment of the Canadian Manufacturers’ Association, “‘ then 
we submit it is also desirable to protect Canadian products 
in the Canadian market. Further, if we protect the exports 
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of other British countries in our domestic markets, should 
they not protect our exports in their domestic markets ? ” 
The statement also declared that Canadian standards of 
living and wages were higher than those of the United 
Kingdom, and it was necessary to ensure sufficient pro- 
tection for Canadian production to offset the difference, 
otherwise Canadian wages and standards would be 
lowered or unemployment transferred from the United 
Kingdom to Canada. 


Chemists to Join Forces. 


The Svciety of Chemical Industry and the 
Canadian Chemical Association, now separate organisa- 
tions working for the advancement of the science of 
chemistry, will probably join forces in the very near 
future. The announcement that it was likely that such a 
federation would be set up was made at the annual con- 
vention of the Canadian Chemical Association in Ottawa 
recently. 


Proposed Big Smelter. 


Within another eighteen months a large oil- 
burning smelter will be in operation on the south-east 
corner of Great Slave Lake, in the province of Alberta, 
according to plans of the Atlas Exploration Company, the 
Consolidated Smelters, and Ventures, Ltd., generally 
recognised as the three most powerful mineral develop- 
ment companies in Canada. Preliminary work on this 
project is already under way. 


New Dock and Fertiliser Plant. 


Work will be started late this summer or early in 
the autumn on the construction at Hamilton, Ontario, of 
dock for Canadian Industries, Ltd. With a new 
fertiliser plant now being erected near the dock site, the 
development work in connection with this undertaking 
is expected to involve an expenditure of well over 1,000,000 
dollars. 


a new 


Increased Grain Storage. 


The Parliament of Canada has just provided 
1,800,000 dollars for increasing the grain-handling facilities 
in Government elevators in Western Canada. The amount 
is made up of 900,000 dollars for the construction of a new 
grain elevator at Lethbridge, Alberta ; 450,000 dollars to 
provide for increased storage facilities at the Canadian 
Government grain elevator at Moose Jaw, Saskatchewan ; 
and 450,000 dollars for an addition to the Government grain 
elevator at Saskatoon, Saskatchewan. 


A New Reaper-thresher. 


Canadian and Australian capital have joined 
hands to manufacture in Canada a type of combination 
reaper-thresher, which is new to Canada, having originated 
in Australia. The H. V. McKay Company, of Melbourne, 
and the Waterloo Manufacturing Company, of Canada, 
have combined forces in the formation of a company to 
be known as the Sunshine-Waterloo Company, Ltd. The 
first unit of the new plant will be ready during the coming 
autumn, and will have a capacity for an annual production 
in excess of 2000 combinations. The machine to be manu- 
factured is an “ auto header harvester,”’ a compact self- 
propelled harvesting and threshing unit, which requires 
only one man to operate it, and in that respect differs 
from the usual types of combinations that have come into 
use in large numbers in Western Canada in the last two or 
three years. 


New St. Lawrence Bridge. 


of the St. 
tiver, near Cornwall, Ontario, to select the most 


Engineers have commenced a survey 
Lawrence 
suitable site for the new all-Canadian bridge which the 
Cornwall Bridge Company proposes to erect across the 
stream at a cost of 5,000,000 dollars or more. While the 
will be all-Canadian, or entirely within 
Canada, the south end of the structure will be very close 
to the Canada—United States boundary line, and the 
bridge will greatly facilitate international highway traffic 
between the two countries. The structure will be about 


projected bridge 


2 miles in length. 


Ten Engines for C.P.R. 


The Canadian Pacific Railway has placed an 
order with the Montreal Locomotive Works for ten more 
locomotives of the “ Hudson” type. These locomotives, 
ten of which are already in service, known as the “* 2800 ” 
series, are designed for fast passenger schedules, repre- 
senting in their capacity for speed, power and efficiency 
the result of years of experience in designing and con- 
struction on the part of the company’s engineers. 


Aid for Coal Industry. 


The Dominion Government has decided to pay 
50 cents per ton of the freight rates on all Saskatchewan 
lignite coal shipped into the Province of Manitoba during 
the next year. The Government has also provided for the 
payment of one-eighth of a cent per ton per mile on all 
shipments into Manitoba of coal mined in the Province of 
Alberta or in the Crow’s Nest district of British 
Columbia. 


Pass 


Plans for Steel Plant. 


Arrangements are now being made for the financ- 
ing of a 23,000,000-ton steel plant to be erected in the 
vicinity of Vancouver by the Coast Range Steel Com- 
pany, which owns an extensive iron ore property on Texada 
Island, British Columbia, 70 miles west of Vancouver. 
The Freyn Engineering Company of Chicago has recently 
been employed to make a report on this property, and 
after spending several months testing out these iron ore 
deposits with diamond drill, 6,924,000 tons of ore have 
been blocked out, with an average iron content of well 
over 60 per cent., sufficient to keep the proposed mill going 
for thirty years, and the probability has been established 
of the existence of a tremendous additional tonnage of 
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THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Market Quietude. 


ConsuMPTIVE demand for iron and steel is nor- 
mally near its lowest point at this time of the year, so that 
the almost stagnant conditions which rule at date on the 
Midland market are not so bad as they appear at first 
sight to be. There can be no gainsaying, however, that 
there is less business about than usual, especially for native 
producers. The slump in continental prices has resulted 
in the placing of some moderately good orders with foreign 
producers during the past week, but they appear to have 
as their object the making up of depleted stocks, for 
manufacturers cannot discern any prospects of improved 
demand for their products and they are still unprepared 
to contract forward either for home or foreign material. 
There has been rather more activity at the Midland and 
Staffordshire works this week, owing to the clearing up 
of work in the shops in readiness for the holidays, which 
will in very many cases be of a prolonged character, for 
producers’ order books are sparsely filled. Moreover, 
the carry over of business is so small and the prospects 
so poor that there seems little to be gained by an early 
resumption of activities. Hopes of improvement after 
the holidays are not very bright, and there are few indus- 
trialists here sufficiently optimistic to anticipate any 
marked change in the situation before September. 


Pig Iron. 


A number of enthusiastic users of pig in 
the Midlands have this week been expressing their opinion 
that at this week’s meeting of the Central Pig Iron Pro- 
ducers’ Association further reduction in raw iron prices 
will be decided upon. Consumers have made it pretty 
clear that they considered the recent concession of half-a- 
crown to be entirely inadequate, and they have since 
made strong representations to furnacemen urging them 
again to consider the position with a view to being more 
generous. Generally speaking, it is not considered likely 
that furnacemen will give further ground at this stage, 
but should they again furnish the market with a surprise, 
there are consumers who will not be at all taken aback. 
Undoubtedly, the consuming industries would welcome 
further price concessions, but trade with them is at such 
a low ebb that it is doubtful whether they would be able 
to repay smelters by placing additional and larger orders. 
That is the point which is likely to weigh heavily with 
furnacemen when they consider the position to-day. 
On the other hand, it is reported that stocks of material 
at the furnaces are becoming rather unwieldy, and there 
are those who favour a lower range of prices if they can be 
assured of only a small increase in business as a result. 
Moreover, stocks are likely to increase considerably over 
the holidays, especially as the consuming works will, 
probably, be inactive longer than usual. Pig iron buying 
this week has been on hand-to-mouth lines, orders being 
for the now usual small tonnages sufficient to meet current 
requirements. Prices stand at £3 16s. for Derbyshire 
No. 3 foundry iron and £3 12s. 6d. for Northamptonshire. 
Forge iron is 4s. per ton less in each instance, except to 
puddlers, who get their supplies at 5s. per ton less. 


iron 


Steel. 


In the steel department chief interest centres 
in foreign material. The collapse of the Cartel has resulted 
in some exceptionally low prices being quoted for foreign 
materials delivered in Birmingham, and it is difficult to 
determine what will be the limit of the price slump. Some 
substantial orders are reputed to have been given out, but, 
on the whole, users are waiting to see whether bottom has 
been reached. Continental steel bars have been quoted 
this week at as low as £5 6s. per ton, delivered in the 
Birmingham area, though some merchants have not come 
below £5 10s. Sheet bars have been bought at £5 8s. 6d., 
and small bars at £5 10s. upwards. Joists have been 
offered at round £6, for although the Cartel figure is 
£5 6s. 6d. f.o.b. Antwerp, there are sellers prepared to 
accept £4 f.o.b. All these prices are particularly 
low, and were it not for the extremely dull condition of 
trade in the Midlands just now, there is little doubt but 
that importing merchants would have done some really 
good business. Buying, though it has taken place, has 
been of a restricted nature. Native steel masters maintain 
prices at last week's level. Production costs, they all 
assert, do not permit of a lower level of selling values. 
English angles are quoted £8 7s. 6d., joists £8 10s., and 
ship, bridge and tank plates £8 17s. 6d. As far as building 
steel is concerned, the majority of local users are pledged 
under the rebate scheme to buy only British material. 
Constructional engineers are mostly short of orders and are 
taking but small deliveries of raw material. District 
re-rollers are now prepared to accept £7 17s. 6d. upwards 
for small bars rolled from foreign raw material. Mild 
steel billets make £5 17s. 6d. upwards. Steel works 
generally in this area are short of work and many are on 
short time 


15s. 


Finished Iron. 


The outlook for the Staffordshire finished iron trade 
still lacks sunshine. Ironmasters await with trepidation 
the autumn demand. It is almost certain to show a marked 
increase on present business, but whether it will come up 
to the normal level is a question no one seems desirous 
of attempting to answer. They one and all hope for the 
best, but are not building on a revival of buying of great 
magnitude. A certain amount of work is being done by 
makers of best bar iron, but they constitute the fortunate 
members of the trade. Producers of Crown iron and of 
nut and bolt iron are very poorly employed, and with 
foreign prices falling lower, leaving a wider margin between 
home and foreign selling prices, makers of the latter mate- 
rial see their prospects of securing business dwindling 
even lower. Belgian No. 3 bars, used by Black Country 
makers of bolt and nuts and of fencing, have dropped to 
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£5 10s. per ton, leaving a difference of £3 10s. per ton 


between the selling figure of home and foreign material. 
No wonder Staffordshire ironmasters are discouraged. 
While raw materials and other production costs remain 
so high, ironmasters cannot reduce their selling figure of £9 
per ton without producing at a loss. It is obvious, there- 
fore, that they cannot hope to compete with their Belgian 
rivals. Makers of wrought iron strip for the tube trade 
quote £11 2s. 6d. per ton for their output. They are carry- 
ing on fairly well with small orders received at irregular 
intervals. 


Sheets. 


The galvanised sheet market continues unsatis- 
factory, there being no improvement in demand, either 
from users at home or abroad. Selling prices remain on 
the basis of £11 17s. 6d. per ton for 24 gauge corrugateds. 
Midland mills are able to continue rolling, but there is 
no reserve of work to speak of. 


Scrap. 


The scrap market remains stagnant. Birmingham 
merchants mostly quote recent prices, but it is claimed they 
would be glad to dispose of a certain amount of material 
at ‘‘ practically any price.’ It is thought there may be 
some revival in buying when the holidays are out of the 
way, though many consuming works are credited with 
fairly substantial stocks. 


Relief Worke. 


Further schemes for the relief of unemployment 
in Birmingham were considered by the City Council this 
week. They involve a total cost of £155,443. Among the 
proposals is a scheme for the sewerage of the Harts Green, 
California and Bartley Green Valley at a cost of £120,000 
and one providing for the development of the new hospital 
centre and the Metchley Park Farm Estate, the latter 
involving an expenditure of £35,000 odd. The unemploy- 
ment relief schemes, comprising road works, sewerage 
and bridges now in progress, involve a total expenditure 
of £655,324, and engaged on them are 1056 local men and 
323 men from distressed areas. Under the revised condi- 
tions of Government grant for future schemes, the obliga- 
tion on the part of the Birmingham Corporation to employ 
a portion of men transferred from depressed areas has been 
removed. 


Staffordshire Road Schemes. 


The Staffordshire County Council has before it 
just now four trunk road and unemployment schemes, 
the carrying out of which is estimated to cost nearly 
£200,000. The schemes embrace the reconstruction of 
portions of the Watling Street at a cost of approximately 
£93,000, the widening of the Stafford, Stone and Stoke road 
at an estimated cost of £41,680, and the widening of a 
portion of the Stone Rugeley road at a cost of £55,400. 
The Ministry of Transport is urging the carrying out of 
the works in three years instead of five, as intended by the 
Council, and the suggestion is being considered. 


Unemployment. 


Unemployment in the Midlands continues to 
increase, the latest returns showing 290,254 persons to 
be out of work as compared with 288,815 in the previous 
week. Increases were recorded in each of the following 
districts :—Birmingham, Cradley Heath, Derby, Dudley, 
Leamington and Warwick, Northampton, Nottingham, 
Oldbury, Redditch, Smethwick, Stourbridge and Brierley 
Hill, Tipton, Wednesbury, West Bromwich and Wolver- 
hampton. The number of unemployed in Birmingham 
is 50,592, of whom 14,221 are reported to be working 
short time or to be temporarily idle. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCH ESTER. 
Merger Scheme for Chain Makers. 


ApovuT a month ago preliminary announcement 
was made by Hans Renold, Ltd., makers of driving chains, 
of Burnage Works, Didsbury, Manchester, that a pro- 
visional agreement had been entered into with a view to 
the co-ordination of the company’s interests with those of 
the Coventry Chain Company, Ltd., Coventry. Further 
details have now been made available, and the sanction of 
the shareholders of the two concerns is sought. The new 
joint company—the Renold and Coventry Chain Company, 
Ltd.—offers to acquire the whole of the ordinary share 
capital of both concerns in exchange for ordinary shares 
in the new company, and conditional offers of exchange 
of new preference shares are to be made to the preference 
shareholders. If the scheme matures, the total capital of 
the Renold and Coventry Chain Company will be brought 
up to £1,075,000. The Hans Renold company was origi- 
nated in a very small way by Mr. Hans Renold in Salford 
just over fifty years ago—in 1879, to be exact—and after 
being domiciled in Chorlton-on-Medlock, Manchester, for 
some time, the works were transferred in 1915 to their 
present situation. The Coventry Chain Company, which 
goes back to 1896, assumed its present form in 1911. 


Providing Work. 


Numerous schemes aiming primarily at the pro- 
vision of employment in Lancashire are being closely con- 
sidered. It is probable that the Manchester City Council 
will be recommended to make an early start on the Town 
Hall extension scheme, and also with the erection of a 
public exhibition hall on the site of the old aerodrome at 
Alexandra Park, Manchester. Both these schemes, and 
particularly the former, are large-scale projects, and their 
execution will depend upon whether or not the requisite 
Government grants are made available. A 60ft. road to 
cost about £66,000, entailing railway bridge widening work, 
and running from Pot Hall to New Gap, is being con- 








sidered by the Unemployment Committee at Heywood, 








132 


Ava. 1, 1930 








THE ENGINEER 





whilst a number of road schemes relating to new construc- 
tions and improvement works in various parts of the county 
are contemplated by the Lancashire Main Roads and 
Bridges Committee. 


Personal. 


Mr. J. Harcourt-Williams, manager of the Man- 
chester branch of the British-Thomson Houston Company, 
Ltd., has been recommended by the Manchester Corpora- 
tion Electricity Committee as a successor to Mr. A. L 
Lunn, who recently resigned to take up an appointment 
with the London Underground, as Deputy Chief Engineer 
of the Electricity Department. 


Non-ferrous Metals. 


It is a long time since conditions in the markets 
for non-ferrous metals have been so generally stable as 
they have been during the past week. In the tin section 
the statistical situation is still by no means “ bullish,” 
but the fact that definite progress seems at last to have been 
made in connection with the long-debated output curtail- 
ment scheme has undoubtedly had a strengthening effect, 
and at the moment of writing values have lost only a very 
fractional portion of the previous week's important 
advance. So far, however, there has been no real improve- 
ment in buying operations, but the probability is that in 
the event of a sustained rise in prices, consequent on a 
closer balancing of supplies of the metal against the 
demand, a good many consumers who, for the time being, 
are prepared to await developments, will jump in. Rather 
more buying interest has been shown in respect of copper, 
and under the influence, also, of increased attention from 
speculators, prices are higher on balance, both for standard 
and refined descriptions, the former having risen by from 
20s. to 25s. per ton, according to position. Spelter has 
been only in quiet demand, but offers of this metal are 
being less freely made, and values are little below what 
they were a week ago. There has been a fair movement 
in the case of lead, and as producers are keeping a tight 
hold on supplies, quotations are very firmly held at the 
advance reported last week. 


Iron and Steel. 


The situation in the iron and steel markets locally, 
apart from the effect of seasonal influences, is not definitely 
worse than it has been during the past month or so, 
although, on the other hand, there is nothing in sight at 
the moment to point to early improvement. Lancashire 
foundries are taking no more iron than is sufficient to meet 
their early needs, and the contraction in these demands 
is reflected in the marked decline compared with about 
nine months ago in the aggregate deliveries against speci- 
fications, whilst new forward buying is of very limited 
extent. Midland irons—Derbyshire and Staffordshire— 
are maintained at the lower level of 74s. 6d. per ton, 
delivered in the Manchester zone, with forge iron at 
69s. 6d., Scottish pig iron at about 94s., and West Coast 
hematite at 87s., all delivered equal to Manchester. A 
slow movement is also reported in bar iron, with Lanca- 
shire Crown quality material at £10 5s. per ton, and No. 2 
at about £8 15s. Relatively poor sales are being effected 
in virtually every section of the steel market, both home 
and foreign materials, and the pronounced “ cuts ”’ in the 
latter during the past few weeks have had no appreciable 
effect on the buying movement. British steel rollers are 
anticipating some improvement in the demand for loco- 
motive materials, but up to the present it has not taken 
place, and delivery specifications from this branch are 
coming along very slowly just now, as are also those from 
constructional engineers in the Lancashire district. 


BARROW-IN-FURNESS. 
Hematite. 


There is no change in the general state of the 
hematite pig iron market, which remains dull. Customers’ 
requirements are not by any means heavy, and, in con- 
sequence, a certain amount of iron is going into stock. 
Inquiries in the district elicit no redeeming feature, but, 
at the time of writing, there is no news of a further restric- 
tion of output, although that is bound to come about 
unless there is an improvement. Continental business is 
not as good as it was, and that is rather significant. As 
regards American orders, that branch of trade may 
develop; it all depends on overseas requirements and 
price. There is less demand locally for iron on steel 
account, in view of the stoppage of some of the rail depart- 
ments. The iron ore trade is quiet, and the outlook is not 
bright. The steel trade is dull. The Barrow rail mills are 
idle, and those at Workington have need of further orders 
to keep them going. Shipbuilding is fair, and engineering 
moderately busy. At Vickers-Armstrongs at Barrow, in 
consequence of works being closed down elsewhere, there 
is some activity in new branches of engineering. 








SHEFFIELD. 
(From our own Correspondent.) 


Dull Trade Conditions. 


No improvement has occurred in the condition 
of the steel and allied industries of the Sheffield district, 
and the outlook is anything but bright. The August 
holidays are bound to have a further depressing influence 
on business, and it is feared that more departments will 
have to close down temporarily. That is particularly 
unfortunate, as July saw some improvement—very slight 
though it was—in some special branches of industry. 
The heavy branches continue in a state of acute depres- 
sion, and there has been further curtailment of orders with 
the approach of the holidays. Open-hearth steel output 
was increased by one of the largest firms in the city at the 
beginning of July, but the scarcity of orders is now such 
that one or two furnaces may have to be put out of com- 
mission this week-end. It is several years since the rolling 
mills were so quiet. One of the chief troubles is that, 





Railway Work. 


For some considerable time past firms which 
specialise in meeting the needs of railways have been 
complaining of poor trade. That has been caused largely 
by the fact that buying by the British railways has been, 
and is, on a very restricted scale. In this country, prac- 
tically no railway extension is in hand, whilst the build- 
ing of privately owned wagons is still in a state of sus- 
pension. What is more significant, however, is that some 
of the companies are producing their own steel material on 
a considerable scale. Continental makers of railway steel 
material have also been competing keenly with local firms 
for work overseas, particularly in India. Consequently, 
an order which John Brown and Co., Ltd., of Sheffield, 
have just booked is particularly welcome. It is for 12,000 
carriage and wagon axles for the Indian railways, and the 
order is of the approximate value of £12,000. The same 
firm has also received an order from Chile for 1400 volute 
railway springs. 


Drill Steel in Africa. 


A Sheffield man has made arrangements to pro- 
ceed to Pretoria, Africa, with a party of experienced Shef- 
field rolling mill men to work on the production, under 
Sheffield patents, of drill steel by a company to be styled 
the Pretoria Forge and Rolling Mills, Ltd. He is Mr. 
Joseph Kendrick, a rolling mill expert, and a large per- 
centage of the drill steel utilised along the Witwatersrand 
is produced under the patents of Mr. Kendrick and Mr. 
R. A. Bedford, of John Bedford and Sons, Sheffield. 
He has patented methods of manufacturing hollow, parallel 
and taper drill steels, and has assigned his half of the 
African Bedford-Kendrick patent to the Pretoria company. 
He will become mill manager of the new company for five 
years, and expects to take up his appointment in about 
two months’ time. A native of Sheffield, he has been 
associated with the steel industry in the city for over forty 
years. For eleven years—from 1914 to 1925—he was a 
director of the Sheffield Forge and Rolling Mills Company, 
Ltd., and since then he has been connected with John 
Bedford and Sons, Ltd. It is stated that the output of the 
works at Pretoria will amount to about 400 tons a month. 


Armament Plants Idle. 


Whenever the plight of the steel industry 
Sheftield is discussed or considered, reference is made to 
the idleness of the great armament plants. At the present 
time very little work—it is confined to small jobs from 
home and overseas sources—is being done by these local 
plants and the prospects are even more gloomy than they 
were recently. Under the Washington Treaty, consider- 
able work for replacements would have come to Sheffield 
early next year, but owing to the further curtailment of 
the British naval programme it is postponed for a further 
term of years. 


Hopes for the Future. 


It is learned from reliable quarters that there is a 
fair prospect of Sheffield steel firms obtaining work in 
connection with the new railway terminus and viaduct 
which is to be built at Montreal at a cost of £10,000,000 by 
the Canadian National Railways. It is thought probable 
that certain steel structural firms in Montreal will secure 
the contracts, and that they will give preference to British 
steel, upon which they know by experience they can rely, 
so that the Sheffield manufacturer is likely to benefit from 
the higher reputation of his product as compared with that 
of the Americans. 


New Uses for Steel. 


Naturally in these days of depression, Sheftield 
manufacturers have to keep an eye on new uses for steel 
and endeavour to develop new lines. Stainless steel for 
golf club heads did not meet with much demand at first, 
but now the English Steel Corporation makes these heads 
in great number and variety, while other firms, although 
they do not produce the heads, supply the material to 
firms of club makers, who shape it themselves. Trade in 
this direction is increasing, and seems likely to develop 
still more. Another line which it is hoped will develop is 
that of steel furniture. Up to now steel furniture has been 
used principally for office equipment, but modern house- 
holds are now introducing furniture of alloy steels, 
chromium plated, lacquered, and of specially attractive 
designs. 


Trade with Russia. 


Considerable interest is being taken locally in 
the question of trade with Russia. Questions in Parlia- 
ment and statements in certain publications that big 
orders have been received in Sheffield from Russia have 
aroused this interest. Miss Ellen Wilkinson has announced 
in the House of Commons that, according to her informa- 
tion, an order from Russia for £100,000 worth of steel has 
been lost by us because British firms would not agree 
to the credit terms asked. Another statement which 
cannot be corroborated locally was made in a trade paper 
to the effect that a Russian order for steel to the value of 
£300,000 had been given to a Sheffield firm. It is a fact 
that a Sheffield firm has received an order for 160 tons of 
steel, mostly high-speed, which is now being executed, but 
apart from that there is no considerable amount of Russian 
work on hand in the city. 


Steel Confederation Views. 


At an important conference of branch officers of 
the Iron and Steel Trades Confederation, held in Sheffield, 
interesting resolutions regarding the industries were 
adopted. Among them were: ‘“ Having regard to the 
many schemes of road-making and other developments 
involving the construction of bridges and the erection of 
buildings, &c., this Conference urges both national and 


| local authorities to give the same consideration to British 


although small orders are fairly numerous, there is very , 


little tonnage business being done. In Lincolnshire, 
although the output continues to be on a fairly heavy 
scale, business is by no means good. 


‘concrete structure 


iron and steel designs as is now given to masonry and 
tenders”; ‘‘ whilst recognising that 
rationalisation is an inevitable factor in economic pro- 
duction, this Conference considers that, in giving effect 





to such developments, provision should be made for the 
payment of compensation to the workers displaced.” 


Lighter Trades Position. 


There are hopes that the depression of the cutlery 
and plate industries will decrease in the near future, and 
that the worst period has been passed. Several manu- 
facturers report that there is a slightly better demand for 
the higher qualities of goods, but for cheap articles the 
demand continues to be very poor. Fairly good busi- 
ness is being done in chromium plating, which is now being 
extensively employed for motor car parts. Trade in 
farm and garden tools and steel parts of implements is 
poor, being below the trade of last year at this period. 


Bridges and Road Schemes. 


The Sheffield City Council proposes to embark 
on a number of schemes—mostly in connection with road 
work—to relieve unemployment during the winter. These 
schemes will have an estimated capital cost of £171,950, 
and, if approved by the various Government Depart 
ments, will be put into operativn immediately. New dis- 
tricts are to be opened out by roads and road exten- 
sions are to be made in other parts of the city. A new 
bridge, which has £8524, has been built by the 
Holland County Council. It is the Wyverton High Bridge, 
near Boston, and it is of single arch span with a width of 
40ft., and a length, with approaches and walls, of 205ft. 
It replaces one of the most dangerous and inconvenient 
bridges in the county of Holland. Among the schemes of 
unemployment relief work approved by committees of the 
Hull Corporation is one for the erection of a footbridge 
between Hessle-road and the Humber Bank, at an esti- 
mated cost of £25,100. In connection with this scheme it 
has been urged that the bridge might be combined with a 
promenade constructed on the river bank. 


cost 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


The Trade Outlook. 


THE industrial situation in the North of England 
continues very unsatisfactory, and there is no promise 
of better things in the near future. Zero point appears 
to have been reached so far as business in the iron and 
steel trades is concerned. Demand has fallen to a very 
low ebb all round, and as a good deal of the work in hand 
is rapidly approaching completion, further serious falling 
off in deliveries is threatened. Fear is felt that the end of 
the Cartel may be speedily followed by dumping of 
continental material in this district. Customers with small 
orders to place are persistently pressing for price conces 
sions, but producers protest that the cost of output pro 
hibits movement in that direction. Some of the shipyards 
and engineering establishments on the North-East Coast 
are fairly well employed, but new work would be welcomed 
to ensure continuity of operations. Improvement is not 
yet in sight in the coal trade, although there are hopes of 
an enlarging autumn business. Forward buying has been 
checked for months by the Coal Bill, and now that it 
has passed both Houses of Parliament and awaits only the 
Royal Assent, there will be further hesitancy on the part 
of sellers and customers until the district marketing schemes 
are completed. They have to come into operation at the 
beginning of October. These schemes deal with quotas 
of production and fixed prices, and may have an important 
bearing on the trade of Northumberland and Durham. 
While preparations are being made for operating the new 
legislation, competitors abroad like Poland are offering 
cheap coal and are keen to secure any orders that may be 
about. 


Steel Trade Not Ill-equipped. 


Sir Arthur Dorman, Bart., is still an optimist 
regarding the future of the iron and steel industry, with 
which he has been associated since boyhood. In an open 
letter in the Teesside Chamber of Commerce, Sir Arthur 
refutes the often-repeated suggestion that the English 
iron and steel trade is ill-equipped to meet present-day 
world-wide competition, and declares that wherever 
the entry into markets is not prohibited by high tariffs 
or trade disturbed by inner discontent, the heavy iron and 
steel industry of Teesside has more than maintained its 
position. Sir Arthur says: ‘“ The heavy steel industry 
of Teesside sends its products mainly to the connected 
industries of shipbuilding, railways and constructional 
engineering. The depression in the shipbuilding industry 
has diminished the output of shipbuilding material. The 
loss of output has had to be made up from extended 
deliveries to the other industries, and Teesside has main- 
tained a steel output considerably higher than before the 
war. It is not only in output that the heavy steel industry 
of Teesside has maintained its place as the premier steel- 
producing centre of Great Britain. Modern engineering 
calls for a material homogeneous in composition and 
structure, and capable of continuously resisting strains 
and stresses of ever-increasing intensity. Close control 
of the methods of steel production and careful supervision 
of the process of manipulation have enabled us to keep 
in front of this demand for higher quality and durability. 
In the vital parts of modern structure British steel alone 
fulfills the exacting requirements. My own company 
is building the great harbour bridge at Sydney. We could 
not have undertaken this great structure without the 
knowledge derived from testing and the certainty that we 
could use a steel so uniform in character that it could be 
relied upon to give in practice the results attained under 
test.” Sir Arthur adds: ‘ The position of the trade is 
based upon sound craftsmanship, careful manufacturing 
methods, and the use of plant and equipment which. 
if not on the immense scale of America and the Continent, 
is well suited to deal with the raw materials from which our 
steel is made.” 


Cleveland Iron Trade. 


The Cleveland iron trade is dull and featureless. 
The greater part of the output is being used in its molten 
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state at producers’ own producing works, and the surplus 
that is converted into pig is rather more than ample for 
the moderate market needs. Stocks, although not of 
embarrassing dimensions, are gradually growing. Mer- 
chants have little opportunity of dealing in Cleveland 
pig iron, as contract conditions preclude second-hands 
supplying the principal home consumers, and export 
demand is trifling. Midland and foreign iron is, however, 
being sold in small quantities by merchants to users in 
this district and elsewhere. Prices are upheld, No. | 
Cleveland foundry iron being 70s., No. 3 G.M.B. 67s. 6d., 
No. 4 foundry 66s, 6d., and No. 4 forge 66s. 


Hematite Pig Iron. 


Conditions in the East Coast hematite pig iron 
trade still cause concern. Recent drastic curtailment 
of production has brought output near to current require- 
ments, but manufacturers are burdened with heavy stocks, 
which are not likely to be materially reduced in the near 
future. While much of the iron stored is sold, customers 
who have made contracts are unable to accept deliveries 
as they fall due. Makers are somewhat less keen to sell 
at the unprofitable figures they have been taking, but 
merchants who hold rather considerable quantities are 
still cutting prices, and continental firms are retaining, 
to a large extent, overseas markets by selling at compara- 
Producers of East Coast iron quote 
ordinary qualities at 71s. and No. | grade at 71s. 6d. 


tively low figures 


Ironmaking Materials. 


Business in foreign ore is virtually at a standstill. 
Consumers have very large stocks, and have no need to 
enter the market for some time to come. The nominal 
price of best Rubio is 20s. c.i.f. Tees. Blast-furnace coke 
is plentiful, and sales are difficult to effect. Good average 
qualities are 16s. 6d. for early delivery to works in this 
area, but forward purchases cannot be made on anything 
like such terms 


Manufactured Iron and Steel. 


Business matures very slowly in the manufactured 
iron and steel trade, and the breakdown of price control 
on the Continent is a disturbing factor. Departments 
turning out shipbuilding requisites are fairly busy, and 
tonnage production of railway material and constructional 
steel is considerable, but in all branches orders are needed 
to keep plant in operation. There is some business passing 
in sheets, but export demand for galvanised kinds is much 
below the normal. Prices are unchanged. 


The Coal Trade. 


There has been no recovery in the demand for 
coal, and idle time at the Northern collieries is increasing. 
For a few days there has been some pressure at the staiths 
to clear off cargoes delayed by the recent bad weather, 
but fresh inquiries are meagre. The prevailing quietness 
is likely to be accentuated by the August holidays. Buyers 
can secure any description of Northumberlands at the 
stabilised minimum. Best steams are at 13s. 6d., and smalls 
10s. Positions vary amongst producers of Durham coal, 
but there is no improvement in the general outlook. For 
prompt or all-August shipments there is no lack of supplies, 
and prices indicated are unchanged from the recent low 
level of values. Best gas coals are held steady at 15s., 
and secondary at 12s. 6d. to 12s. 9d. Coking coals do 
not seem to be lower than 12s. 9d., and business is being 
done at that figure. Bunkers have been taken up rather 
briskly in the last few days, as more vessels have gone to 
the Baltic and Kara Sea for timber. The home coke trade 
position is no brighter, but for later delivery all descriptions 
have a firm appearance. Scandinavia now takes large 
quantities of coke for central heating, and the trade shows 
expansion each winter season. A fair amount of tonnage 
has been taken up for gas coke, which is quoted at 21s. 6d. 
Patent oven coke is 17s. 6d., and beehive and other special 


classes 24s. to 28s 








SCOTLAND. 
(From our own Correspondent.) 
Quiet Markets. 


OwtneG to the general lack of specifications the 
annual holidays are prolonged this year, and markets 
have shown little activity during the past ten days or so. 
It will probably be well into next week before anything 
approaching normal conditions prevail. 


Steel and Iron. 


Some of the steel and iron works have partially 
restarted, but a full beginning will not be accomplished 
before August 4th. New business has been very dilatory 
of late, and there seems every prospect of a continuance of 
keen foreign competition in all markets. Some business 
may have accumulated during the holidays, but so far 
there is no indication that the orders anticipated in connec- 
tion with the new work recently placed with Clyde ship- 
yards will materialise in the near future. Consequently, 
the outlook for the early autumn is not too promising, as 
the business on hand for all classes of steel and iron pro- 
ducts is extremely meagre. Foreign demands for tubes and 
galvanised sheets have fallen away almost completely at 
present, and mills are irregularly engaged, home require- 
ments being confined to certain descriptions. Plates and 
sections are poorly specified, and few, if any, producers 
can see further than a day or two ahead. Bar iron is very 
dull and re-rolled steel bars make little headway at about 
£7 12s. 6d. per ton, home or export. 


Pig Iron. 


For some time now the manufacture of pig iron 
has not been considered a paying proposition. Prices 
have been reduced without bringing any increase in turn- 
over, and the number of furnaces in blast will be reduced 
still further. Fair quantities of pig iron from India, the 
Continent and England still find their way into this 








district, and the comparatively small output from local 
furnaces is more than ample to meet all demands made 
upon it. Producers experience considerable difficulty in 
doing business at the recently fixed minimum prices of 
79s. 6d. hematite, 79s. No. 1 foundry, and 76s. 6d. per ton 
No. 3 foundry. 


Scrap. 


Scrap material continues to weaken, with heavy 
steel at about 52s. 6d. and cast iron machinery at 65s. per 
ton. 


Coal. 

The miners in Lanarkshire and Fifeshire have 
just restarted after the “ Fair "’ holidays, and the market 
has not yet assumed a normal appearance. Large fuels are 
plentiful, and prices remain easy. Aggregate shipments 
amounted to 87,190 tons against 240,736 tons in the pre- 
ceding week and 211,258 tons in the same week last year 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


InsTEAD of there being a pre-holiday rush for 
coals, such as was experienced when trading conditions 
were more active, the position this week is that comparative 
slackness prevails. The demand for all grades of coal is 
quiet in the extreme, and although last week there was a 
slight improvement in the amount of tonnage taken up 
for loading in this district, the fact remains that the docks 
are poorly supplied with tonnage and collieries have a 
great deal more coal standing than they can find an outlet 
for. At the end of last week there were no less than 52 
idle tipping appliances at the various docks and only two 
steamers were waiting to get into berth. It is not surprising 
that the total shipments, according to the Great Western 
Railway Company’s returns, amounted last week to only 
470,800 tons, which compared with 511,200 tons for the 
preceding week, and with 637,944 tons for the correspond- 
ing period of last year. Tonnage arrivals over the week-end 
resulted in 30 tipping appliances being idle on Monday 
morning, so that it will be seen that the docks were a 
long way short of being well occupied. Unfortunately, 
it cannot be said that there is much, if any, hope of an 
improvement after the holidays, as new business for earls 
shipment is not on the market and orders held will not 
permit of tonnage being taken up on a scale that will 
increase employment at the collieries. The tone all round 
is quiet, and it is very evident that the market must wait 
until the autumn for any real expansion in operations. 


Pensions for Miners. 


Following upon a resolution passed at the annual 
conference of the South Wales Miners’ Federation, miners 
in this district were asked to give their views concerning 
a proposed joint pension scheme. The result of the 
plebiscite was announced at a meeting of the executive 
of the Federation on Friday last, the figures being 66,900 
for the scheme and 3800 against. As the result of this vote 
the executive decided to apply to the coalowners for a 
joint meeting in order that the matter might be further 
considered. The proposed scheme outlined by the general 
treasurer provides for the contribution by the workmen 
of 2d. or 3d. per week to a pension fund. If the contribu- 
tion is 2d., it would produce about £1400 per week. If 
3d. is contributed, the income would be £2100 per week 
from 170,000 workmen. The coalowners are to be asked 
to contribute }d. or $d. per ton of output. A farthing 
per ton would produce about £900 per week and 4d. about 
£1800—on an output of 45,000,000 tons per annum. If 
the higher figures were adopted, they would provide an 
income of £3900 per week. It is estimated on the basis 
of the 1921 census that there are about 5000 workers over 
65 years of age in the South Wales collieries. If a pension 


of 10s. per week was provided for each it would cost about 
£2500. On the higher contributions mentioned, this outlay 


would leave a substantial surplus. Provision might be 
made for the payment of a lump sum to the relatives of 
a contributor who died before attaining the pension- 
able age. The amount would be graduated according 
to the number of years the member had contributed 
to the fund. The scheme also provides for the setting up 
of committees for administrative purposes. 


Steel Workers’ Wages. 


Last week the South Wales Siemens Steel Associa- 
tion received the quarterly ascertainment for the three 
months ended June 30th. It shows that the average 
price per ton of bars was £6 2s. 7-219d. (f.0.b. makers’ 
works), which is equivalent to 11} per cent. under the 
sliding scale agreement. The result is that there is no 
change in the percentage now in operation, which will 
continue to be enforced for a further period of three months 
as from August 3rd to and including November Ist. 
The question whether ex gratia payments will be continued 
is to be considered later. 


Swansea’s Reservoir Scheme. 


The Swansea Borough Council met on Monday 
specially to reconsider whether a Bill should be promoted 
in the next session of Parliament for the purpose of acquir- 
ing gathering grounds and the construction of a big 
impounding reservoir at a cost of approximately a million 
pounds, in order to meet the growing needs for water in 
the district. Only a week previously a meeting of the 
Council had decided to defer consideration of the matter 
for twelve months. The result of Monday’s special meeting 
was that the motion to proceed with the Bill was carried 
by 24 votes to 22. Before the meeting ended, however, 
one of the members stated that he reserved the right to 
give notice of motion to have the decision reversed. 


Current Business. 


Steam coal market conditions have been quiet 
and featureless during the past week. Supplies of coal of 





practically all descriptions have been obtainable without 
much difficulty, except in the case of sized coals, which, 
on account of the restricted production, are fairly steady. 
Large coals are standing in considerable quantities, and 
smalls are available to meet the requirements of buyers. 
Hopes are entertained that immediately after the holidays 
steadier conditions will obtain, seeing that output will be 
curtailed by reason of a three days’ stoppage. At the 
moment prices ruling in large and small coals are the 
minima under the schedule. The inquiry for patent fuel 
and coke is also slow, but the pitwood market has 
strengthened owing to the supplies brought forward being 
reduced. Quotations are now round about 29s. 








B.E.8.A. SPECIFICATIONS. 


ELECTRIC CABLE SOLDERING SOCKETS. 


The British Engineering Standards Association has 
recently issued a revision of B.S.8. No. 91, Electric Cable 
Soldering Sockets for Cables from 0-003 to 1-000 square 
inch sectional area. The design and dimensions of cast and 
tubular sockets have not been altered, as compared with 
the previous edition of the specification, but an important 
modification has been made in that hot-pressed sockets 
are now recognised as standard, whereas formerly cast 
sockets and tubular sockets were the only types recog 
nised as standard. The material for the manufacture of 
hot-pressed sockets is specified, as are also the dimensions. 
A useful feature of the revised specification is the insertion 
of tables giving the approximate current, at the I.E.E. 
rating, of the largest conductor for which the different 
sizes of socket is suitable. A new appendix has been added 
to the specification, giving the international standards of 
resistance for copper. 

Copies of this specification, No. 91——1930, may be 
obtained from the Publications Department, British Engi- 
neering Standards Association, 28, Victoria-street, 8.W. 1, 


price 2s. 2d. post free. 








CATALOGUES. 


Horkinsons Lrp., Huddersfield List No 
and surplus valves 


2000 of reducing 


G. anp J. Wetr, Ltd., Catheart, Glagsow \ pamphlet on 


high pressure air compressors 

Unrrep Stee. Companies, Ltd., 17, Westbourne-road, 
Sheffield Particulars of Workington steel sleepers 

Wotr anp Morecax, Ltd., 66, Victoria-street, S.W. 1 A 


catalogue of the liune-O-Stat ” oil-burning controls. 








CONTRAOTS. 


MARSHALL, Sons ANbD Co., Ltd., of Gainsborough, have received 
an export order for the supply of ten ** Universal "’ steam road 
rollers. This is the third repeat order from the same source, and 
the users will shortly have twenty-nine of these dual-service 
engines at work. A firm of road rolling contractors in the South 
of England has also just ordered a fourth roller of the same class. 


James Potiock, Sons anp Co., Ltd., of 3, Lioyd’s-avenue, 
London, have received from a firm of London shipowners an 
order for a motor coaster to be designed and built by them at 
their Faversham yard. This vessel is to be 104ft. long overall, 
with a breadth moulded of 21ft. 6in., and a draught loaded with 
200-250 tons of 7ft. 8in. The main propelling machinery is to 
consist of a 150 B.H.P. Bolinder heavy oil engine of the latest 
* B.M.” direct reversible type. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. J. H. MILLen, owing to the additional volume of work 
occasioned by the programme of extension and reconstruction 
of the Underground Railways, for which Mr. Arthur R. Cooper 
as Chief Engineer is responsible, has been appointed Electrical 
Engineer to the companies from July 2Ist, 1930. He will be 
responsible for the power house, sub-stations and high-tension 
cables. Mr. A. L. Lunn has been appointed Deputy Electrical 
Engineer, and he will take up his duties on September 8th, 1930. 








INSTITUTION OF PETROLEUM TecHNOLOGISTS.—The Institu- 
tion’s Fellowship of £300 per annum for 1930-31 has been 
awarded to Dr. H. R. Lang, Ph.D., B.Sec., A-R.C.S., D.LC., 
A. Inst. P., for a further period of one year, to continue his 
researches on “The Determination of the Variation of the 
Specific Heat of Typical Crude Oil with Temperature, &c.,” 
This Fellowship is granted for research work in technical and 
scientific problems which have a direct bearing on the petroleum 
industry, and applications for the 1931-32 award should be on a 
form which can be obtained from the Secretary of the Institution, 
Aldine House, Bedford-street, Strand, London, W.C. 2, and 
should be in his hands not later than June Ist, 1931 


Diese, Encrne Users Association.—On July 24th, a party 
of some fifty members and guests of the Diesel Engine Users 
Association visited Basingstoke, where they were received 
in the Town Hall by the Mayor. After the official welcome a 
discussion was opened by Mr. W. H. Skinner, of John I. Thorny- 
croft and Co., Ltd., and Mr. F. Swarbrick, A.M.I. Mech. E., 
A.M.1.E.E., the Borough Electrical Engineer of Basingstoke, 
on Diesel Engines for Peak Load Purposes.” Mr. Milton, 
Mr. Porter, Mr. Tookey and Mr. Wilson participated in the 
discussion. The party was afterwards entertained to luncheon 
by Messrs. Thornycroft’s, after which a visit was paid to the 
works, including the generating plant, while a demonstration 
of six-wheelers operating over rough ground was also witnessed. 
The party then visited the borough electric power station, where 
a generating set was seen running, comprising an 11,000-volt, 
3-phase, 50-cycle alternator, by the General Electric Company, 
Ltd., direct-coupled to a 1200 B.H.P. heavy-oil engine by Davey, 
Paxman and Co., Ltd. The engine is of the four-stroke vertical 
trunk piston type, with eight cylinders having a bore of 15}in., a 
stroke of 20in., and a speed of 300 r.p.m. With the engine there is 
incorporated an exhaust-driven super-charging and scavenging 
blower, supplied by British Brown-Boveri, Ltd., under licence 
from the Bachi Syndicate. The visitors were shown a amall 
heavy-oil engine by Gardner's, Ltd., which is to be installed in 
a road roller, the engine being one of the firm's new models 
using heavy oil as fuel. Later in the day the party visited the 
Home Farm of Mr. J. Onslow Fane, and saw a number of applica 
tions of electricity for agricultural work. Tea was given by the 
Basingstoke Borough Council at Goldings Park. 





134 


THE ENGINEER 


Ave. 1, 1930 











Current Prices for Metals and Fuels. 





TRON ORE. STEEL (continued), 

N.W. Coast, Home. Export. 
(1) Native .. - 17/9 to 19, N.E. Coast— a 6s a 6 £8. d. 
(1) Spanish. 20/6 to 21/- Ship Plates 815 0. 715 0 

N.E. Coast— Angles .. .. ~ « S38 7 = @ 

Native 18/— to 21/- Boiler Plates (Marine) . 10 10 0 
Foreign (c.i.f.) 20 /- °° »  (Tand) 10 0 0 
Joists 810 0 - =. oe 
Heavy Rails 810 0 
PIG IRON. Fish-plates wee. 
. Channels 0 56 O. £9 to €Y Ss. 
neuen pm Hard Billets 826. 
fs. d. £ s. d. Soft Billets 617 6. 
(2) Scortanp— eed 
Hematite... 319 6. NW. Coast— 
No. 1 Foundry 3.19 0 BaRRow— 
No. 3 Foundry 316 6 Heavy Rails SO @ cs <a 
Light Rails 815 O0to9 0 0 
N.E, Coast— Billets 615 Oto9 10 0 
Hematite Mixed Nos. . 3 11 ° 311 Of} as, ncunsrsa— 
No. 1 311 6. 311 6 Bars (Round) ee 
Cleveland— » (Small Round) 717 6to8 0 0 
No. 1 310 0. 310 0 Hoops (Baling) é 10 0 0 915 0 
Siliceous Iron 310 0. 310 0 » (Soft Steel) 90 0.. 815 0 
No. 3 G.M.B. 376. 37 6 Plates vs 817 6to9 2 6 
No. 4 Foundry 3 6 6 366 ” (Lancs. Boiler) 915 0 
No. 4 Forge $60. 36 0 SaEerrigetp— 
Mottled 356. i a Siemens Acid Billets 910 0 (basis) 
White 35 6. 35 6 Hard Basic 9 2 6and9 12 6 
Intermediate Basic 712 6and8 2 6 
MIDLANDs— Soft Basic sm 6... «x. 
(e) Staffs — (Delivered to Station.) Hoops .. 915 Otold 0 0 
All-mine (Cold Blast ) — Soft Wire Rods Da Bias 
North Staffs. Forge 313 0 Ming.anps— 
» Foundry 317 0 Small Rolled Bars 717 6to 810 0 
i Billets and Sheet Bars 518 6to 6 5 0 
(e) Northampton— 4 , - 
Foundry No. 3 ae a ' Galv. Sheets, f.o.b. L’pool 11 17 6. 
Forge . ae. 2) Staffordshire Hoops 10 0 0 
Angles 8 76. 
(e) Derbyshire— Joists 810 0. 
No. 3 Foundry 316 0 Tees ee ee ee 
Forge 312 0. Bridge and Tank Plates.. 8 17 6. 
Boiler Plates .. 9126. 
(3) Lincolnshire— 
No. 3 Foundry ‘ , 311 0. 
No. 4 Forge .. Oo FF ©. 
Basic oa NON-FERROUS METALS. 
Hai SwansEa— 
(4) NW. Coast— Tin-plates, I.C., 20 by 14 18/— to 18/3 
N. Lancs. and Cum.— Block Tin (cash) 134 15 0 
, \4 5 6 (a) ie (three months) 136 7 6 
Hematite Mixed Nos. 8 6(5) Copper (cash) 5110 © 
412 6(c) (three months) . 48 7 6 
5 Spanish Lead (cash) 18 5 0 
‘de » (three months)* 18 6 3 
MANUFACTURED IRON. Spelter (cash) 16 10 0 
i > (three months) . . 17 2 6 
Home. Export. 
> MANCHESTER— 
£ sa. d. £s. d - ~ 
Dine Copper, Best Selected Ingots 52 10 0O 
aiid Cees 10 5 0 915 0 »» Electrolytic 52 10 0 
Best ‘ . Strong Sheets .. 79 0 0 
- Tubes (Basis Price), ib o 0113 
N.E. Coast— Brass Tubes (Basis Price), |b 0 0 103 
Iron Rivets it » Condenser, Ib. 0 1 Of 
Common Bars 015 0. Lead, English. . 1917 6 
Best Bars ma 6 @. » Foreign 18 5 0 
Double Best Bars 1115 0. Spelter 1615 0 
Treble Best Bars i256 0. ~ Aluminium (per ton—raw ingot) £95 
Lancs.— 
Crown Bars - 10 6 O. 
Second Quality Bars 815 0. 
sa ht al FERRO ALLOYS. 
i Tungsten Metal Powder 2/8} per Ib. 
S. Yorxs.— 7 
Ferro Tungsten 2/54 per Ib, 
Crown Bars ll 0 0 a . 
Per Ton. Fer Unit. 
wast Base aa ©». Ferro Chrome, 4 p.c. to 6 p.c. carbon £23 12 6 7 
Hoope woe. 6 p.c. to 8 p.c. £2210 0 7/- 
MIDLaNDs— 8 p.c. to 10 p.c £22 0 0 7/- 
Crown Bars 10 0 Otol0 7 6 Specially refined .. 
Marked Bars (Staffs. ) ff - 2a Max. 2 p.c. carbon £33 10 0 10/- 
Nut and Bolt Bars 9 0 Oto 9 5 O 1 p.c. carbon £38 0 0 13/6 
Gas Tube Strip et 2 8. 0-70 p.c. carbon £39 0 0 15/- 
a a carbon free. . 11d. per Ib. 
Metallic Chromium *- 2/7 per Ib. 
Ferro Manganese (per ton) . £11 15 0O for home 
STEEL, (d) » o» a ee £11 0 0 for export 
(6) Home. (7) Export. Silicon, 45 p.c. to 50 p.c. £11 10 0 scale 5/— per 
ga & £ s. d. unit : 
(5) Scortanp— * 75 p.c. £19 0 O scale 7/— per 
Boiler Plates (Marine) .. 10 10 0 10 10 0 unit 
dn on (Land) 10 0 0 10 0 0 Vanadium 12/9 per Ib. 
Ship Plates, jin. and up 815 0. 715 0 Molybdenum é 4/2 per lb. 
Sections .. 8 76. 77 6 Titanium (carbon free) 9d. per Ib. 
Steel Sheets, in. 900. 8 15 0| Nickel (per ton) £170 to £175 
Sheets (Gal. Cor. 24B.G.) 12 15 0. 12 5& O| Ferro Cobalt .. 9/6 per Ib. 


(1) Delivered. 
All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 


Ordinary Ship, Bridge, and Tank Plates and Sections, 10/— if home consumers confine purchases from associated British Steel Makers. 


(2) Net Makers’ Works. 





(7) Export Prices—f.o.b. Glasgow. 


(9) Per ton f.o.b. (a) Delivered Glasgow, 


(3) f.0.b. Makers’ Works, approximate, 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate : Joists (minimum), 12/6; 
(e) Delivered Black Country stations. 


(4) Delivered Sheffield. 


(b) Delivered Sheffield. 





(5) Glasgow, Lanarkshire, and Ayrshire. 


(c) Delivered Birmingham. 


SCOTLAND. 
(Prices not stable.) 
LANARKSHIRE— 
(f.0.b. Glasgow)—Steam 
Ell 
Splint 
Trebles 
Doubles 
- = Singles .. 
AYRSHIRE— 
(f.0.b. Ports)}—Steam 
Je wel 
os e Trebles 
FIresHIRB— 
f.o.b. Methil or Burnt - 


Export. 
12/6 
13/- 

14/— to 15/- 
12/— to 12/ 
11/9 to 12/- 
11/~ to 11/3 


13/3 
16/- 
12/6 to 13/- 











island—Steam 10/3 to 12/6 
Screened Navigation 16/6 to 17/6 
Trebles 13/— to 14/- 
Doubles 12/- 
Singles 11/6 

LorTaians— 

(f.0.b. Leith)—Best Steam 11/6 
Secondary Steam 11/- 
Trebles 13/3 
Doubles 12/- 
Singles ll/- 

ENGLAND. 

(8) N.W. Coast— 

Steams 20/6 to 21/- 

Household 2/— to 51/- 

Coke. . 20/— to 21/- 
NORTHUMBERLAND) 

Best Steams 13/6 

Second Steams 12/- 

Steam Smalls 10/- to 10/6 

Unscresned 12/6 

Household 25/— to 37/- 
DurH#amM— 

Best Gas 14/9 to 15/- 

Second .. 12/9 to 13/- 

Household 25/— to 37/- 

Foundry Coke ‘ 24/- to 26/- 
SHEFFIELD— Inland 

Best Hand-picked Branch 24/— to 25/6 

Derbyshire Best Bright House 19/- to 21/- 

Best House Coal 18/— to 19/6 

Screened House Coal 16/— to 17/- 

o » Nuts 14/— to 16/- 

Yorkshire Hards 14/— to 15/6 

Derbyshire Hards 14/— to 15/6 

Rough Slacks 8/6to 9/- 

Nutty Slacks .. 7/-to 8/- 

Smalls 3/-to 6/- 

Blast-furnace Coke (Inland) 15/6 on rail at ovens 

Furnace and Foundry Coke (Export), f.o.b. 17/- to 18/6 
CaRDIFF— (9) SOUTH WALES. 

Steam Coals : 

Best Smokeless Large 20/- 
Second Smokeless Large 18/9 to 19/9 
Best Dry Large .. 18/6 to 18/9 
Ordinary Dry Large 17/6 to 18/- 
Best Black Vein Large 18/3 to 18/6 
Western Valley Large . 18/- to 18/3 
Best Eastern Valley Large . 17/9 to 18/- 
Ordinary Eastern Valley Large 17/6 to 17/- 
Best Steam Smalls 13/6 to 14 
Ordinary Smalls 12/6 to 13/- 
Washed Nuts os 19/— to 22/- 
No. 3 Rhondda Large 20/- to 20/6 

” oe Smalls 15/6 to 16/- 
No, 2 Large . 17/- to 17/3 

Through 16/— to 16/6 

= Smalls 14/- to 14/3 
Foundry Coke (Export) 27/6 to 37/- 
Furnace Coke (Export) 21/— to 21/6 
Patent Fuel 22/- 
Pitwood (ex ship) 29/— to 29/6 

SwaNsEA— 
Anthracite Coals : 
Best Big Vein Large 35/-— to 37/6 
Seconds 27/6 to 31/6 
Red Vein. . ‘en 23/6 to 27/- 
Machine-made Cobbles 41/6 to 45/- 
Nuts.. 40/- to 46/- 
Beans 24/6 to 27/6 
Peas 20/- to 21/- 


Breaker Duff .. 

Rubbly Culm 
Steam Coals : 

Large 

Seconds 

Smalls ‘ 

Cargo Through 


(6) Home Prices— 


10/—- to 10/6 
12/6 to 13/- 
' 

19/6 to 20/6 
18/— to 19/6 
12/— to 13/- 
15/6 to 16/- 
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assemble the metal conductive segments together with the inter- 

vening insulating segments, usually of mica, and after the peri- 

French Engineering Notes. British Patent Specifications. phery of the assembled commutator has been turned true in a 

. P _— lathe, the outer borders of the insulating segments are cut 

(From our Correspondent in Paris.) When an invention is communicated from abroad the name and | ®W®Y oF grooved by hand or machine tools, so as to extend 

: , address of the communicator are printed in italics. radially slightly less than the conducting segments. This 
Falling Prices. f - af? method, the inventor explains, is tedious, and, moreover, 


THE immediate effect of the removal of all 
restrictions upon production and prices, except in the case 
of partly manufactured steel and steel sections, has been a 
general decline in prices, and the Cartel has been obliged 
to declare a reduction in the prices of billets and girders of 
7s. and 5s. 6d. a ton respectively. Billets have conse- 
quently dropped to £4 7s. a ton f.o.b. Antwerp, and girders 
to £4 16s. a ton. Bars have fallen to £4 12s. a ton f.o.b. 
Antwerp. This has disorganised the steel trade and has 
provoked some recrimination, the Belgian producers 
declaring that they cannot be held responsible for the 
failure to constitute the bar and sheet sales comptoir. 
They cannot, they say, sacrifice their liberty unless they 
are assured that their interests are safeguarded, and so 
far it has not been possible to do that in view of the con- 
flicting interests of the different countries concerned. 
There is an impression that the serious setback in steel 
prices will hasten negotiations for the formation of the 
second comptoir and that before the end of the year 
matters will be satisfactorily adjusted. Meanwhile the 
steel production is declining on account of reduced 
buying and the increasing costs in France, while the 
labour disputes due to the application of the social insur- 
ance scheme do not improve the situation. 


The Alsace Canal. 


The construction of the Kembs section of the 
Alsace Canal has proceeded so satisfactorily that there 
is every prospect of its being opened to navigation in the 
spring of 1932. It is the first of seven sections which will 
eventually bring the canal to Strasburg, and it is the most 
important, because the barrage across the Rhine has had 
to be constructed at the same time. A passage had to be 
left in the barrage for barges going to Basle, and the 
navigation companies complained that it was too narrow. 
It had therefore to be widened. The barrage should be 
completed by about the middle of 1933, so that it will 
have taken four and a-half years to construct. The 
width of the canal will be 260ft. at the bottom and 490ft. 
at the highest water level, which makes it one of the 
largest of its kind. Most of the excavation has been done, 
the work being effected by draglines on endless tracks, 
which remove from 100 to 150 cubic metres an hour. The 
entrance canal from the Rhine is being concreted by a 
machine composed of a power plant travelling on rails at 
the top of the bank and a rectangular section girder frame 
extending from it to the bottom, where it is supported 
by standards on rails. There is a machine of this type on 
each bank. Enormous mixers discharge the concrete on to 
conveyors which deposit it on the metallic reinforcement 
the whole height of the bank, and it is automatically 
rammed and smoothed down. Work on the power-house 
at Kembs is also making good progress. It is expected 
that the first two groups of turbo-alternators will be in 
operation at the end of 1932. 


Rolling Stock Costs. 


In the annual report of the Chambre Syndicale 
des Constructeurs de Matériel de Chemins de Fer reference 
is made to the difficulties that builders of rolling stock have 
had to overcome through the irregular distribution of 


orders. That irregularity is now being obviated by the 
carrying out of the railway companies’ five years’ pro- 
gramme, which practically assures builders of steady 


employment during that period, but the scarcity of labour, 
due to the shortness of work for many years past, is so 
great that while the works have a capacity of 1200 loco- 
motives a year they are only able to turn out 500. In 
the same way, the wagon building shops cannot reach their 
total of 1800 coaches and 32,000 trucks. Arrangements 
are being made to overcome this difficulty by importing 
labour, chiefly from Roumania. Under these conditions 
there has necessarily been an increase of wages, which are 
20 per cent. above the level of living costs and represent 
a coefficient of 9 as compared with 5-5 for raw material 
prices, the normal coefficient being 5. During 1929 the 
average cost of locomotives worked out at 9-4f. per kilo- 


gramme—about 8}d. per pound—tenders at 4-25f. per 
kilogramme—about 3jd. per pound—and trucks at 3-5f. 


per kilogramme—about 3d. per pound. Since then costs 
have been increasing and are expected to advance still 
further with the additional social charges. The Chambre 
Syndicale hopes that this tendency towards higher pro- 
duction costs will be met by a rationalisation of the loco- 
motive and wagon building industry. The Conseil 
Supérieur des Chemins de Fer has completed its inquiry 
into the expenditure on rolling stock proposed by the rail- 
way companies during the current year and in 1930. The 
total amount the companies desired to spend during the 
two years was 2931 million francs, but the amount has 
been reduced by the Conseil Supérieur, and in view of the 
orders that were distributed towards the end of last year 
on account of 1930 the expenditure likely to be authorised 
will be 2750 million francs. 


The Nord Terminus. 


Important to some of the Paris 
termini have already been carried out with a view to 
dealing with the increasingly heavy local traffic, while the 
programme of the State Railways to divert all the main 
line traffic to a vast new station at Montparnasse is particu- 
larly elaborate. The Nord Railway Company will shortly 
start upon a complete transformation of the Gare du 
Nord. Instead of dealing with the problem as was done by 
the Est Railway Company, which pulled down extensive 
blocks of buildings and made the terminus one of the 
biggest stations on the Continent, the Nord Company will 
increase the number of platforms and widen existing ones 
and use them chiefly for the main line traffic. The local 
traffic will be diverted to la Chapelle, and many of the 
services will be removed from the Gare du Nord, some of 
them going to Le Bourget. There is a proposal to construct 
a vast central international station in Paris to be con- 
nected up with the different termini, but if such a scheme 
is ever carried out it can only be in the distant future. 


extensions 





When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 
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318,914 July 26th, 1929 Fuvet Pumps, Allgemeine Elek- 
tricitats-Gesellschaft, 2, Friedrich Karl-Ufer, Berlin, 
N.W. 40. 


This device is a fine adjustment for the delivery of the fuel 
valves of internal combustion engines having several cylinders 
and fuel valves. The adjustment is effected by the control of 
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the opening of the by pass valve A of the pump B, which is 
operated by the cam shaft ( The by-pass valve is opened on 
each stroke of the pump by the linkage D E and the tappet F 
The extent and duration of the opening is determined by the 
position of the excentric pivot G of the lever E. This extent is 
governed permanently by the screwed coupling H and tem- 
porarily by the governor connection J.—J une 26th, 1930. 


DYNAMOS AND MOTORS. 


331,002. April 3rd, 1929.—-Make anp Break Devices For 
MAGNETO-ELECTRIC Macuines, The British Thomson- 
Houston Company, Ltd., of Crown House, Aldwych, 
London, W.C.2; and Herbert Theobald Warner, of 


“ Bridgecote,”’ Stoke Aldermore, Warwick 

This invention relates to make and break devices for magneto- 
electric machines and has for its object to provide a device of 
this kind in which the contacts are capable of separating rapidly 
irrespective of the speed of the magneto. The upper illustration 
shows the contacts closed and the lower illustration the contacts 
open. The contact breaker cam A projects laterally from one 
end of the machine casing B. The movable contact C is carried 
on @ spring strip D mounted on the condenser end plate E of the 
armature, but insulated therefrom. On the end plate E there is 
also a pillar carrying a rotatable member or pawl F having 
projecting ends, one of which is adapted to bear against the 
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eam A and the other against the spring strip D carrying the 
movable contact. The pawl is biased by means of a spring G so 
that when not in contact with the cam it bears against the 
spring strip and separates the movable contact C from the 
fixed contact H, which is also mounted on the end plate E and is 
provided with any usual form of adjusting means. As the arma- 
ture rotates the pawl F is turned about its pivot by the cam A 
and allows the contact CH to close. As soon as the = 
reaches the end of the cam it is released and suddenly flies back 
to its normal position under the action of its biasing spring, 
thus causing the contacts to separate smartly. The arrangement 
of contact breaker according to the invention possesses the 
advantage that the contacts are separated at a high speed 
irrespective of the speed of the magneto, thus giving good 
sparking at low speeds and arcless contact operation.—June 
26th, 1930. 


331,396. July llth, 1929.—E.ecrric COMMUTATORS AND 
SIMILAR Devices, Horace Leslie Duncan, of No. 20, Pennard- 
road, Shepherd's Bush, W. 12. 


The usual method of constructing a commutator is to 








produces roughnesses at the edges of the conducting segments 
which tend to set up sparking and cause wear of the brushes, 
resulting in heating. According to the invention, instead of 
grooving out the insulating segments of a commutator, the con- 
ducting segments are built up slightly proud of the insulating 
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segments, by electro-depositing a film of suitable metal on the 
operative surfaces of the conducting segments. Nickel is an 
especially suitable metal for deposition on the conducting seg- 
ments of a commutator, because not only is nickel practically 
incorrodible, but it also has a very low coefficient of fric- 
tion, which in itself conduces to small wear of the brushes 
The method of electro-plating the segments of a commutator 
will be obvious from the diagram, from which it will be seen 
that the shaft of the armature will not be affected, as it is not 
included in the electrical circuit. The method can, of course, 
also be applied to a commutator dissociated from its armature, 
in which case all the segments must be bonded together during 


the process July 3rd, 1930 
SWITCHGEAR. 
314,429 June 13th, 1929 Heavy Current CONTACT FOR 


Evecrric Swircues, Maschinenfabrik Oerlikon, of Oerlikon, 
near Zarich, Switzerland. 

This invention relates to heavy current electric switches of the 
kind in which the fixed or movable contact members are 80 
designed that the electrodynamic action between the fixed and 
moving parts of the contact structure produces a reinforcement 
of the contact pressure which increases with increase of current. 
A indicates an inverted cup-shaped contact carrier, which, 
together with the movable contact fingers B, forms the fixed 
contact member, whilst the counter-contact C is of the plug 
type. The cup-shaped member A surrounds the contact fingers 
B. By means of the contact fingers B the contact C closes the 
cireuit. The repellent forces occurring at the points of contact 
X can be completely counteracted, or the contact pressure can 
even be increased as the strength of the current increases 
according to the relatively disposed paths of current and their 
direction. These paths are indicated by D, E and F. An effort 
of repulsion takes place between the current path F in the fixed 
conductor A and the path E in the movable conductor B and 
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also between the current paths D and E. If the contact device 
be so arranged as to bring the current paths E F closer together 
than is the case with the paths D E, then a pressure, depending 
on the current, will be exerted on the movable contact B and the 
repellent forces at the points of contact X will be balanced or 
overcome. The contact device is preferably so arranged that 
the pressure on the points of contact increases with the strength 
of the current. The only important point is that this manifesta- 
tion of pressure does not lie in the direction of movement of the 
movable contact, otherwise the switching-on force would be 
directly opposed. This is prevented by virtue of the fact that the 
direction of movement of the plug contact C forms an acute 
angle in relation to the points of contact X and the pivotal 
point H of the movable contact fingers B so that only a small 
component of force is effective against the switching-on 
force. In order to ensure that the plug contact C does not have 
to resist any lateral pressure, at least two contacts B are sym- 
metrically disposed in opposite positions, in which case the 
equilibrium is maintained by the horizontal components 
June 26th, 1930. 


TRANSFORMERS AND CONVERTERS. 


331,446. September 27th, 1929.—MetTat Vapour RecTIFIERs, 
Brown, — & Cie., of Baden, Switzerland. 
Mercury vapour rectifiers with a metal vessel have frequently 
to be erected at places where there is a lack of water or where 
the water is expensive or unsuitable as regards its composition. 
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In such cases it is usual to convey away the waste heat of the 
rectifier by means of a constant quantity of water, which is kept 
in constant circulation and is subjected to a re-cooling process. 
Such re-cooling arrangements usually consist of a cooler to which 
the cooling water is delivered by 

means of a circulating pump, 

and which is exposed to a current N°331.446 

of air caused by a fan. When F Ee 
the rectifier is provided with a cS af 
mercury vapour high-vacuum J 
pump, the latter must also be 

cooled. Hitherto the pump has 

been cooled by the circulatory { A 

cooling system of the rectifier —y \/  o. 
itself. Such an arrangement, ALR 
however, results in unsatisfac- / 
tory conditions, for it has been 
found that for obtaining favour- 
able working conditions, the 
steady temperature of the recti- 
fier must be considerably higher 
than that of the high-vacuum 
pump which works best at a low 
temperature. According to the 
invention, the two cooling sys- 














tems, that of the rectifier and Cc 
that of the pump, are made 
separate from one another. A 


and B are the two coolers, C and 
D the two circulating pumps 4 
which are coupled to the common 
driving motor E, and F and G are 
the corresponding expansion 
vessels. The cooler B for the 
mereury vapour air pump H is 
placed in the direction of the 
eurrent of air in front of the 
eooler A for the rectifier J, the 
two coolers being jointly cooled 
with an artificial draught by the 
common fan K. Another scheme described involves the use of 
only one circulating pump.—July 3rd, 1930. 

















TELEGRAPHS AND TELEPHONES. 


319,756. July 8th, 1929.—Supmartne Case, Felten and 
Guilleaume Carlswerk Actiengesellschaft, of KélIn-Mulheim, 
Germany. 

Hitherto gutta-percha has been the only insulating material 
used in practice which fulfilled all requirements for submarine 
cables, and more particularly deep-sea cables, in spite of all 
experiments which have been carried out in order to replace 
gutta-percha by a cheaper material. There are, however, 
materials which have a more favourable dielectric constant or a 
smaller angle of phase difference than gutta percha, without 
being appreciably inferior with respect to their insulating 
property, but they are either not sufficiently water or pressure 
resistant or they are permeable to water. Amongst these sub- 
stances there is, for instance, the insulating substance 
known under the name of “ gutta-Gentzsch,”’ which consists of a 
mixture of caoutchoue with waxes which have a high natural 
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melting point, viscous oils or resins, asphalt, tar or pitch. 
In order to render this substance suitable for submarine cables, 
according to the invention the conductor of a cable insulated 
by gutta-Gentzsch is provided with a lead sheathing which 
encloses the gutta-Gentzsch insulation in a water-tight manner. 
In this way two important advantages are secured as compared 
with the cables insulated with gutta-percha. Owing to the 
smaller dielectric constant, the capacity of the cable is sub- 
stantially. reduced, and, owing to the smaller angle of phase 
difference, the losses of the cable are also substantially reduced 
and secondly, the cost of its manufacture is reduced. In 
the accompanying drawing illustrating one form of carrying the 
invention into effect, A is the copper conductor, B its insulation of 
gutta-Gentzsch or similar substance used instead of gutta- 
percha, C is the lead sheathing, D a layer of jute, and E the 
armouring.—J une 26th, 1930. 


MACHINE TOOLS AND SHOP APPLIANCES. 


FOR DELIVERING 
Pillniterstrasse, 


1929.—NozzLes 
Seidemann, 


17th, 
Ww. 


331,160. October 
MouLpINnG SAND, 
Dresden, Germany. 

This invention is concerned with the filling of foundry moulds 
with sand by means of an air blast. It is desirable that the 
sand, as it is delivered to the mould, should be as free as possible 


57, 
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from air, so that it may compact well. The sand is brought up the 
pipe A, projected forward by a blast of air, and is delivered into 
the mould from the nozzle B. The strap C serves to carry the 
apparatus from the shoulder of the operator. He directs the sand 
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at D and E. These perforations permit the escape of the air, 
but are controlled by the manually operated flaps F F, while the 
sand is carried clear by centrifugal action.—June 26th, 1930. 


331,171. November 5th, 1929.—A Device ror SEPARATING A 
Stvete Wire rrom a Bonpie or Wires, N. V. Philips. 
Gloeilampenfabrieken, Emmasingel, 13a, Eindhoven, 
Netherlands. 

The object of this invention is to separate, one by one, wires 
from a bundle, which are to be fed into a machine, such as an 
electric lamp-making machine. The stock of wires is held in a 
box or carrier A, which is pivoted as shown. Normally the box 
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Fig3 





stands on end, as shown in Fig. 3, so that the wires do not fall 
out. When a wire is required the box is turned over into the 
position shown in Fig. 1 and a wire drops down through the 
opening in the bottom of the box into the channel B, which is 
large enough to hold only one wire at a time. The wire is there 
retained in position by a vacuum communicated up the hollow 
arm C. The arm is rotated downward by the rack and quadrant 
gear D and the vacuum is cut off in the bottom position to release 
the wire to the consuming machine.—June 26th, 1930. 


PUMPING AND BLOWING 


331,150. October 2nd, 1929.—Pumps ror HanpLinG ASHES, 
The Ash Company (London), Ltd., 63, Lincoln’s Inn-fields, 
London, W.C. 2. 

This pump is specially intended for expelling ashes from the 
stokeholds of ships and similar services. The object aimed at is 
to minimise the wear of the running parts by the ashes and other 
abrasive materials carried by the water. For this purpose the 
impeller has two sets of blades, those on the lower side A being 
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used for the main pumping up through the inlet B. Above the 
dise of the impeller there is another set of blades C, which are 
slightly longer than those below and consequently deliver water 
at a higher pressure. This water is provided from a clean source, 
comes down the shaft D, and is supplied to the eye of the upper 
impeller by the pipe E. This high-pressure water is supplied by 
the piping system F to the various places where wear might take 
place, and by its superior pressure washes out any intruding 
grit.—June 26th, 1930. 


MISCELLANEOUS. 
311,742. May 15th, 1929.—EtectricaLty-MAINTAINED TUNING 
Forxs, Etablissements Edouard Belin and Fernand 


Holweck, both of 56, Faubourg St. Honoré, Paris, France. 
This invention relates to electrically-maintained tuning forks, and 
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has for its main object to provide a device which is comparatively 
insensitive to variations of temperature. The invention utilises 





in the desired direction by means of the handle shown. On the 
insides of the bends of the pipe there are perforations, as shown 
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electric crystal under the influence of applied electrical poten- 
tial variations. A B are two identical strips of quartz of dimen- 
sions necessary to respond to the desired vibratory frequency, 
each strip having one surface planed and slightly projecting, 
preferably at the middle. The projections C and D have their 
surfaces coated with a foil or a metallic layer, or are rendered 
conductive in any other desired manner, The strips A B are 
assembled face to face as shown, and two quartz piezo-electric 
crystals of reversed or opposite piezo-electric polarity E and F 
are cemented between them. Alternating differences of poten- 
tial are applied to the faces by conductors G H, and, owing to 
the consequent effect of expansion and contraction of the 
quartz crystals E F a series of movements of the strips away 
from and towards one another is produced. Transverse vibra- 
tions are thus generated, and sound will be sustained as long as 
the current, if of acoustic frequency, is maintained. A very small 
potential difference is sufficient; for example, a double grid 
valve with 4 volts on its plate and grids and without special 
anode potential may be used with the usual circuit arrangement 
for generating the alternating potentials. A tuning fork device 
80 constituted is claimed to possess the quality of being to a 
high degree insensitive to differences of temperature, so that 


the frequency of vibration will be substantially constant. 
June 26th, 1930. 
309,599. April llth, 1929.—Reverse CurRENT ELEcTRO- 


MAGNETIC Retays, Allminna Svenska Elektriska Aktie- 
bolaget, of Vasteras, Sweden 

According to this invention there is a reverse current relay 
for continuous current, in which the releasing force is pro- 
duced between an electromagnet excited by the voltage and a 
movable coil traversed by the current, while a force counter- 
acting the release is also derived from the electromagnet by 
causing its leakage flux to act on a small auxiliary armature. 
The core of the electro-magnet has three legs, the middle leg being 
surrounded by a coil A excited by a current derived from the 
mains in proportion to the voltage of the protected circuit. The 
upper portion of the leg is surrounded by a movable coil B, which 
is excited by the main current or by a shunt thereon. When the 
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direction of the current is normal the two coils attract each other 
and are at rest in this position. When the current is reversed 
the coils will repel each other, and the movable coil B, which is 
mounted on a lever C, is therefore lifted, thereby swinging the 
lever about the pivots D and closing the contacts EF. his 
movement is counteracted partly by a spring F and partly by a 
small auxiliary armature G mounted on the lever C and 
attracted only under the influence of a leakage flux of the electro- 
magnet H. If the voltage falls, the force exerted between the 
two coils A and B is reduced, but at the same time the counter 
force acting on the small armature G is also diminished, so that 
the contacts E are always closed when the current is reversed, 
provided that the voltage does not sink to a too low value 
June 26th, 1930. 
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Secretaries of Institutions, , &c., desirous of having 
notices of meehngs inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this o, on, or before, the morning of the Wednesday 
of the week pr ing eting In all cases the TIME and 
PLACE at which the meating is to be held should be clearly stated. 





WEDNESDAY to WEDNESDAY, 
10TH. 


British AssociaTION FOR THE ADVANCEMENT OF SCIBNCE.— 
iu meeting. The presidential address, by Professor F. O. 
Bower, will deal with ‘“ Size and Form in Plants.” Evening 
discourses will be given by Professor E. V. Appleton, F.R.8., 
on “ Wireless ” and by Dr. R. E. Slade on “ The Nitrogen 
and our Food oy vl Evening receptions and excur- 

sions to pointe of scientific interest, works, &c., in the locality 
will be arranged 


SEPTEMBER 3np To 


THURSDAY tro SUNDAY, SEPTEMBER 41x to 71x. 


INTERNATIONAL ConGRESsS OF CoNsULTING ENGINEERS.— 
Fifth Congress at Vienna. 


TUESDAY to FRIDAY, SEPTEMBER 9rx ro 12ru. 


InsTITUTE OF MeTAts.—Annual sutumn meeting, South- 
ampton. Continued from September 13th to September 16th by 
@ visit to France. The meetings at Southampton will be held in 
the Chantry Hall, and on September 9th Professor D. Hanson 
will read a paper on “The Use of Non-ferrous Metals in the 
Aeronautical Industry.’’ 8 p.m. For programme see page 88, 


SATURDAY, SEPTEMBER l13rx, ro SATURDAY, 
SEPTEMBER 20rn. 


LiverRPooL.—Centenary celebrations of the 
Manchester Railway. 


Liverpool and 


FRIDAY, OCTOBER 3lsr. 





the well-known phenomenon of variation in volume of a piezo- 


OverHEeAD Lives Assoctation.—Annual conversazione. 








